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INFEaiOUS GRANULOMAS OF BONES AND JOINTS, WITH SPECIAL REFERENCE 

TO COCCIDIOIDAL GRANULOMA’ 

By RAY A CARTER, M D , Los Angeles, California 

From the Department of Roentgenology, Los Angeles County General Hospital 


O CCASIONAL infections of bone 
and joint, pathologically infectious 
granulomas, are caused by patho- 
genic fungi They mclude blastomycosis, 
coccidial granuloma, actinomycosis, my- 
cetoma, and torulosis Because of their 
comparative ranty and resemblance, clim- 
cally and roentgenographically, to more 
common infections, they are readily over- 
looked Diagnosis frequently comes as a 
surprise by recogmtion of the orgamsm 
Presenting symptoms vary widely and 
cases will be seen by many kmds of medical 
workers Positive diagnosis depends upon 
identification of the organism, therefore, 
upon general alertness, in order that this 
study be made Proper cultures and 
animal moculation are required, since the 
organisms arc frequently not recovered 
by direct exammation of discharges and 
tissues E\cn on culture, the report is 
frequently “staphylococci" or “no growth ” 
Repeated animal inoculation is some- 
times required Therefore, suspicion of 
mjcosis should be readily roused and per- 
sistenth follow ed The roentgenologist 
"ill see cases properly studied and may 
aid diagnosis if there arc entena suggesting 
the diseases 

Our approadi to mjcosis of bone and 

- ' 'A 


jomt must be through cocadioidal granu- 
loma, 70 cases of which we have seen to 
date Compansons may be made with 
common infections, and attempted with 
other mycoses through the hterature and 
our own few' cases The followmg de- 
scnption IS made with reservation that the 
lesions observ'ed are too few to mclude aU 
types, and are particularly madequate 
upon which to erect criteria for exclusion 
of the disease 


COCCIDIOIDAL GRANULOMA 

By extension, lesions of bone may occur 
from adjacent primary infection of skm 
A granulomatous node or intractible in- 
fection of skin develops to a slowly grow- 
ing ulcer which may invade deeper struc- 
tures Lesions arising metastatically (the 
majority) may either arise in bone or m- 
vade it from adjacent soft tissue foa 

Origin in bone may be central or pe- 
ripheral, epiphyseal or diaphyseal, in a 
region of cancellous bone One lesion 
arising m tubular bone is not positively 
established Penpheral lesions may rise 
subpenosteally or by extension from soft 
tissue Except m tJie hand and foot le- 
sions by extension appear also to elect 
spongy bone Spread to bone at hgamen- 
tous and tendinous attachments may 

predilection Inter to be menUoned The 
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f typical m cases responding to treatment 
G The trabeculae may be thick and irregular, 
as descnbed by Bromer (3) for osteomye- 
htis, or slender and well defined as m 
tuberculosis or osteitis fibrosa 
Lesions are usually multiple eventually, 
but a smgle lesion is often noted on first 
exammation 

Epiphyseal cartilage and articular struc- 
tures are an incomplete bar to extension 
Rapidity of advancement is very vari- 
able but slower than acute osteomyehtis, 
requumg several weeks or months for a 
display of progress on the film Non- 
penosteal bone production is particularly 
slow 

Associated soft tissue swelhng usually 
occurs with penpheral lesion, varymg from 
slight to extreme 

Joints are usually mvolved from ad- 
jacent infection of bone or soft tissue In- 
fection may burrow extensively beneath 
the articular cartilage before it is destroyed 
and the joint visibly involved Early 
articular involvements have occurred and 
a few which appeared primary, mcluding 
two knees and a wnst The only roent- 
j gen evidence of involvement may be ex- 
s cess articular fluid Wandermg jomt 
i pains are frequent m early general inva- 
4- Sion before metastatic lesions are demon- 
, strated, without evidence, then or later, of 
involvement of these jomts In such 
cases pulmonary mvolvement, presumably 
pnmary, is usually present 
I A sur\’'ey of 43 joints was made, giving 

attention to pomts used by Phemister (18, 
1^) in his companson of tuberculous and 
infectious arthntis Vertebral and ster- 
noclaincular joints were excluded as not 
affordmg sufficient detail 
In 20, involvement appeared predomi- 
nately osseous, in 10, general, in 13, pre- 
dominately articular, and in 4, purely 
arthntic, uithout destruction of bone, ex- 
cept tile articular cortex Since the ma- 
jonty of all lesions are purely osseous and 
Uiose which involve joints are not pre- 
dominately articular this predilection ap- 
pears contrar) to that of tuberculosis 
Bcstniction of cartilage as determined 


by a narrowed articular interval m 11 
cases was general, m 11, opposite bone 
destruction, m 3, localization at a weigh t- 
bearmg pomt might be inferred, m none 
was it evident at non-contactmg regions of 
cartilage In 18 there was no narrowmg, 
due either to early mvolvement or to late 
lesions, with an mcreased articular mter- 
val 

Erosion of articular cortex m 15 cases 
was genera], in 17, defimtely adjacent to 
local bone destruction, m 2, a weight- 
beanng region appeared elected, and in 3 
a non-contactmg region of the jomt In 6, 
there was none 

The only clear predilection shown is to 
destruction of articular cortex and cartilage 
adjacent to bone destruction No roent- 
gen inference is seen of selective destruc- 
tion of non-contactmg cartilage, of selec- 
tive preservation of weight-beanng car- 
tilage, or of erosion of cortex beneath a 
dead but preserved cartilage, as demon- 
strated by Phemister m tuberculosis He 
desenbes a secondary osseous extension 
from tuberculous arthritis, featured by 
invasion of both opposing bones No 
tendency was seen to this symmetneal 
bilateral mvolvement m our cases This 
appears to strengthen somewhat the con- 
ception that the lesions are primarily os- 
seous 

No selective destruction of cartilage at 
weight-bearmg pomts is seen in our cases, 
as descnbed by Phemister m infectious 
arthntis 

Sequestra were seen at two joints, one 
probably m the suprapatellar sulcus of a 
knee, and two not certainly m a joint 
These were separated from the bone, their 
ongins not determinable Opposed juxta- 
articular sequestra, descnbed by Phemis- 
ter m tuberculosis, appear not common 

Marginal grooving, descnbed by Phem- 
ister in tuberculosis, was not seen A 
shght marginal erosion of articular cortex 
in five cases ma\ indicate a minor tendency 
to this manifestation of tuberculosis Hy- 
pertrophic marginal lipping as found in 
hypertrophic artlintis deformans and late 
infectious arthntis was not seen 
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ongin of advanced lesions is often not de- 
terminable 

Osseous mvolvement is predominate!}^ 


anide, giimg a classical appearance 
healed tuberculosis, complete bom 
kylosis of an ankle (Fig 1-5) 



Fig 1-A 


Fig 1 jS 


Cocadioidal granidoma, chrome, re £ Afttrexir-nc, 
spondmg to treatment A EarJj le- « as repair and there 

Sion in tic metaphj-sis of the tibia Advanced chrome at ' h 


destructive, complete, or a partial ‘per- 
miation ” Margins of lesions may be 
“punched out" or diffuse 
Bone production is \ anable many foci 
hat e none, some have it marginal!} , and 
a feu have it inthin the focus of destruc- 
tion Rarel} it predominates The one 
sclerosis seen is so at t anance with all the 
otliers that it cannot be accepted on the 
fact that it occurred m a prmen case 
Earl} or rapid lesions tend to partial de- 
struction witliout production, chronic ones 
to complete central destruction, marginal 
osteogenesis, and arcumsenbed borders 
The infections arc mtractiblc, ma\ halt 
but seldom retrogress Efficient healing 
is exceptional, but has been seen after in- 
tensn e treatment bv colloidal copper 
\accino, and xigorous supporti\c meas- 
ures, as, for example a tarsal area com- 
pletch exeaxated and bounded b\ smooth 
marginal cortex, regeneration of cenical 
spinous processes osseous repair of the 
tubercle of a tibn, apparentiv complete 
arrest of an adnneed inxohemcnt of an 


but not neceSv frequently, 
vehement of bone It ,c , ^‘^P^^cial in- 
amount usually scant rose^Sa' 
similarly located tubcrculn<= ^ 
sionall} profuse, particulal-iv'’ 
tnc mtcrxention or uith ' °Pera- 
It ,s ittorc marked 
those with much soft 
Penostcal bone is seldom c, '"'*^*''‘^nient 
organized but remains irr^'^^/^ 
complete It is uithout naf^u , 
tion, but frequenth slmul 
stnation The louer 
merus, after curettagt dexe/ ' ^ hu 

penostitis uith pcrptndiailT^\ 
extending far up the shaft fp r 
losteal production is slou and'i^'* 
rule compared with ostconuiht ^ 

Cxstic appearances arc seen 
multilocular tiramisenhcd h\ jj, or 

ucll orgamreel bone as descrihwiT^ 
hng (1 i) in tuberculosis Jn n Jhng- 

m osteomxehtis, and hx Murd?^i'^^ 

Hutter fl7j in Itpro x Thc-^ 


arc 
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nences, as, the malleoh, tubercle of the 
tibia, the patella, extremities of the clam- 
cle, angles, acromion and coracoid pro- 
cesses of the scapula, lesser trochanter of 
the femur, epicondjdes of the humerus, 
olecranon and styloid processes of the ulna, 
styloid process of the radius This ap- 
pears to differ from non-mycotic infections 
Ah jomts have been seen mvolved, ex- 
cept the shoulder jomts proper, and the 
temporomandibular Those most fre- 
quently mvolved are, m order the ankle, 
knee, phalangeal, tarsal, carpal, and elbow 
One of each, a hip, acromioclavicular, 
sternoclavicular, and sacro-ihac joints, 
were affected The sparmg of hip and 
shoulder is unlike tuberculosis and infec- 
tious arthritis 

Lesions at the Knee — Most frequent is 
a destruction starting at the tuberosity 
of the tibia (Fig 3), eroding duectly 
through the bone, readily crossmg the 
epiphyseal hne of the tuberosity, fused or 
unfused, but not readily crossmg the upper 
epiphyseal hne, fused or unfused The 
jomt IS usually involved late, if at all 
Some apparent involvements appear due 
to swelling beneath the hgamentum pat- 
ella mthout articular mvasion 

Infections of the patella are next most 
frequent, startmg at the upper or lower 
margms, antenor surface, or centrally 
These mvade the joint earher than the 
tibial lesions but an osseous ongin is usu- 
aUj clear Penostitis occurs if the an- 
tenor surface of the patella is involved 
A few cases, either ansing in the knee 
joint or invading it early, have been rec- 
ognized since our former sun^ey These 
are particularly like tuberculosis, and are a 
small minonty One case showing articu- 
lar swellmg only had synovectomy under 
diagnosis of tuberculosis Excised synovia 
revealed no tubercle bacilb, and Cocadioi- 
dcs jiiimilis were found Recover} fol- 
lowed operation and administration of 
colloidal copper and coccidioidm xaccine 
No recurrence w'as e\ndcnt at last report 
The ankle — Most lesions start in the 
malleoli, at llicir tips, superficial surfaces, 
or, less often, ccntralb (Fig -1) Adja- 



Fig 4 Coccidioidal granuloma Extensive de- 
struction at the base of a tibial malleolus, local ero- 
sion of articular cortex, no destruction of cartilage 


cent bone is invaded , the jomt is usually 
mvolved after a considerable destruction 
of bone There is usually scant irregular 
periosteal prohferation One lesion rose 
m the antenor margin of the metaphysis 
of the tibia, mvaded the joint, with even- 
tual advanced general destruction, very 
tuberculosis-like, but ending in complete 
bony ankylosis (Fig 1) One infecbon 
extended to a malleolar tip from adjacent 
tarsal involvement 


Tarsal lesions appear almost exclusively 
osseous in ongin, the infection frequently 
of the scattered destructive and productive 
type resembhng osteomyehtis (Fig 5) 
With any degree of advancement adja- 
cent jomts are involved, soft part swell- 
ing IS marked, regional atrophy marked 
and of acute type The os calcis is most 
frequently involved 


muiaiarsai, 

and phalangeal regions appears to anse 
m joints more frequentlj' than elsewhere 
Bone was alwavs mvolved, usualh' witli 
marked penostitis resembhng the dactyl 
Ills of osteomvehtis. syphilis, and, to less 
extent, that of tuberculosis (Fie fil 

Cvslophorous involvement, with expan- 
sion of bone like that of tuberculosis, vvas 
not seen in t)icse regions (12) 



Fig 3^ 
Coccidioidal granuloma 


Fig 2 Coccidioidal 
granuloma Extensive pro 
fuse penosteal production 
foUoivmg curettage of a 
small focus m the Ion er ex 
tremity of the humerus 
E\tensi\ 0 destruction of 
tubular bone ivhich is un- 
usual in this disease 


Regional atrophy of spongiosa was 
present in all but one early case, varying 
greatl}% averaging moderatel}" advanced 
Atrophv of nearb}’- tubular cortev was 
present in 21 cases (about half), averaging 
slight This appears to differ from tuber- 
culosis and to be attributable to a more 
acute course, bnefer more complete disuse, 
causing acute decalcification of spongiosa 
with less of the slower atrophv of tubular 
bone Two cases responding to treatment 
had vv ell organized chronic atrophv of can- 
cellous and tubular bone, squared epiphv - 
scs, and fusiform enlargement of joints, 
givang tJie classical appearance of tuber- 
culosis (Tig 3-B) 

A statement in our prevaous paper re- 
quires modification, 'Atrophv of disu«e 
or of bone adjacent to involvement was 
not pronounced except in a few lesions of 
the vvaast and ankle Ct) There is mod- 


Fig 3 5 

- •! Tj-pical lesion at the tubercle of a tibia S 

Complete healing of this osseous lesion Advanced chronic atrophj 


erate atrophy, less pronounced, but simi- 
lar to that of infectious arthntis 
Osseous lesions unassociated with joints 
caused no regional atrophy 

Soft tissue swelling about the joint was 
present m all but three cases Swelling 
vnthm the joint could be studied onlv 
where differentiating shadows are avail- 
able, as at the knee and anUe It was 
evident m 1/ cases, m 0 not It usualh 
resembled tliat of infectious artJintis 
In two cases it was fusiform, as m tubercu- 
losis 

Articular swelling was a sole evidence 
of involvement in a few cases other 
fcsmtions either never appearing ^r'^To 
long delave-d that it niav have been 
active onlv 

Pen articular penostitis ngs 
mid of -11 case, av eragmg 
actcnstic as preiioush desenbeej 

Rcf^iouil hunc\ —All hones 
the facial bom s have been inv oh ed 

IS a predilection to so called bonv t.,- 

j>rojT7j 
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Fig 6 Coccidioidal granuloma metacarpo-phal- Fig 7 Coccidioidal granuloma at the elbow Cen- 
angeal lesion Marked periostitis tral lesion m the later^ epicondyle of the humerus, 

slight penostitis no invasion of the joint 


ficial destructions, obviously extended from 
soft part lesions 

Vertebras are attacked indiscnmmately 
ui bodies, neutral arches, transverse and 
spmous processes (Fig 9) Erosions of 
anterior margins of vertebral bodies occur, 
usually involving several Some bodies 
may have wedge deformity as in tubercu- 
losis Some have central circumscribed 
destructions, solitary or multilocular with- 
out collapse The intervertebral cartilage 
may or may not be affected 

The pelvis has central lesions of cancel- 
lous bone, like those seen elsewhere, usu- 
ally multiple A sacro-ihac joint m our 
file has localized involvement ivith a small 
destruction of adjoining bone, similar to 
tuberculous imolvements of that region 
I have been shovn a film of a similar le- 
sion b> Dr Jacobson 

Altogether a bizarre group of lesions is 
presented Survc^ ed as a group the multi- 
jihcit} peculiar locations and types of 
nn oh cmcnt arc distinctly at \ anance with 


commoner diseases affectmg bone and 
jomt A smgle lesion without associated 
mamfestations may have nothmg to sug- 
gest mycosis A sohtary central osseous 
focus appears particularly obscure How- 
ever, this has seldom been a sole first mani- 
festation Lesions as described for the 
ankle, knee, skull, bony prominences, and 
spine, however, even singly appear legiti- 
mate grounds to suspect the disease 

Multiple lesions of bone and joint are 
apt to have an assortment at least highly 
suggestive of, if not incompatible with, 
non-mycotic disease 

Assocmtcd manifestations other than of 
bone and joint are usually present and of 
diagnostic aid 

Many cases ha\e a pulmonary onset 
from which reco\ery, if it occurs, is slow 
and incomplete With or wathout this 
historc , the film usually show's enlargement 
of hilar and mediastinal glands and pul- 
monary lesions tuberculosis-hke, more 
resembling the jucenilc tvpe— lague par 
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I'AJitoIfK \ 


U r/v/5 - liuoUcimnt rosi .u ila ul- 
j.icxiil louir (,\tri imiit v of r idiii^ iiul uluti 
partjculirh nl llior sl\loul prcKt-«s»s, 
nt the h.i'-t of ,i iiKt u iq) il htim , fir v ithiii 
tin c.iqius 1 In niluH iq) il ,m(! tin. i tr- 


it llic iiiftnor .m^^k xcrttbr.injordtr, and 
at ,n roinomn and cor.nmd jiroccNvcs Tin; 
slionldtr joint proper uu'- mil invoked 
/’//ifTt f an lUinJifl at tin tondvlc'' of 
tin. luinurtK oIk raiion proci-anf tla ulna 



I I" 'i Cocciiturfdal Kramiloma tarwl Ifimi Vlticli Ixmr [irixliiction mrl\ 
iinonimrnt iif adjictnl joiiils inarlrd aciilr rtRiimal atfopio 


pal joints were re idiU iinohed Osstoiis 
invoKcnieiit within the carpus w is piireh 
destnictnc One infection apjaareal pri 
marih articnl ir, showing erosion of nrtiai- 
lar cortev but no v isible bone destruction 


otlierw ISC 

JJtp — Onh one lesion of the hip joint 
was seen, and that was pcaihar Tlic 
first film to show pathologj rc\ calcd com- 
plete dislocation witliout evidence of bone 
destruction or erosion of articular cortex 
The condition of the cartilage was not re- 
vealed Without history, traumatic dis- 
location would be diagnosed The m- 
v^olvement appears purel) articular One 
destruction at a lesser trochanter w as seen 
Lesions about the hip are conspicuously 
rare in this senes 

Shoulder —C\avic]cs are involved at 
their extremities, wath or w ithout ev ide^ 
invasion of joint ScapuH are involved 


and in juxta articular epiphvsis Tlie el- 
bow joint ajipcars less rcadilj involved 
than most (Fig 7) 

SLult — Circular or irregular purelv de- 
stnictivc circumscnbcd lesions involve 
tlic outer table or boUi tables Sometimes 
oiilv tlie superficial part of the outer table 
IS destroy ed The diameter of the de- 
struction maj be greater m the outer table, 
but the rev erse is not seen Subpenosteal 
abscess without bone destruction occurs 
Superficial osteal ongm is thus inferred 
S) 

Rjbs are mv oh ed bv tw o mam tj pes of 
lesions, botJi purelj destructive and with- 
out penostitis The majontv are “bitten 
out” marginal foci the minontj central 
foci Occasional extension occurs to the 
nb from adjacent mfections of the spine or 
from penv-^ertebral abscess (Fig g) 

Lesions of die stennnu are usually super 
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Fig 6 Coccidioidal granuloma metacarpo-phal- 
sngeal lesion Marked penostitis 


Fig 7 Coccidioidal granuloma at the elbow Cen- 
tral lesion in the lateri epicondyle of the humerus, 
slight penostitis, no invasion of the joint 


ficial destructions, obviously extended from 

soft part lesions , 

Vertebrae are attacked indiscmninately 
in bodies, neutral arches, transverse and 
spinous processes (Fig Erosions o 

antenor margins of vertebral bodies occur, 
usually involving several Some bodies 
may have wedge deformity as in u emu 
losis Some have central circumscnbed 
destructions, solitary or mu tdocular with- 
out collapse The mtert ertebral cartilage 
may or may not be a ecte 

The bchns has central lesions of cancel- 
lous bone hke those seen elsewhere, usu- 
ally multiple A saero iliac joint in our 
file has localized unolvemcnt nith a small 
destruction of icljoining bone similar to 
tuberculous nnoheinents of that region 
I have been shonii a film of a similar le- 
i Dr J 

"'^Altogether i bizarre group of lesions is 
nresciited Stirv e % ed as a group Uic multi- 
nhcit% peetihir loeations and tjpes of 
nnohenunt ire dislmelh at \ arnnee w ith 


commoner diseases affecting bone and 
joint A single lesion without associated 
manifestations may have nothmg to sug- 
gest mycosis A sohtary central osseous 
focus appears particularly obscure How- 
ever, this has seldom been a sole first mani- 
festation Lesions as described for the 
ankle, knee, skull, bony prominences, and 
spine, however, even singly appear legiti- 
mate grounds to suspect the disease 


* JVPJAAI,. cut ^ 

apt to have an assortment at least highly 
^'^^SJCStive of, if not incompatible with, 
non-mycotic disease 

Associated mamfestatwns other than of 
bone and joint are usually present and of 
diagnostic aid 

Man) cases ha\c a pulmonar)^ onset 
from ^^hldl reco^cr^^ if jt occurs, is slow 
and incomplete W,th or without this 

of hilar and mediastinal glands and duI 
monar) lesions, tubercufosisdik^ 
resembling the jmenilc t)pc~iague, par- 


s 


K VI»10! Of,\ 



I IRS S A nn<l S-B 

CoccidiiJiiInl KTanuIoiu i of llu sVull Non 
tilt Rri-nltr diinulcr of tin It •.unit ni tin outer 
tnlili ( I) iml lUtoKiintnl of tin outer t ilili 
(II) not >t t iitiittritiuK till nmirtuliK 


lial consolidations \sluch nia> conic and go 
niiinrt iiifiUntions, less clcar]\ defined 
Uian in Inbtrcnlosis widespread patch} 
imohcincnt is in a ' broncliopneumonic’' 
tuberculosis Apjicarances like classical 
adult tuberculosis, with peripheral sub- 
apical accentuation, linear streaking of 
fibrosis, air-containing ca\ itics, descending 
bronchogenic spread, clustered nodular 
involvements, have not come to autops> 
proof One such appearance supcn^cning 
m knowm coccidioidal granuloma proved 
at nccrops} to be due to coincident tuber- 
culosis One such pulmonary appearance 
remains as probable coccidioidal granu- 
loma The Coccidwtdes tmmiUs w'cre re- 
covered by animal inoculation from the 
sputum, which w'as repeatedly negative 
for the tubercle bacillus A film of the 


chest IS csscnti il in an\ case of obscure 
ksion of bone or joint 
Culancous m\ol\cnicnts are common, 
wartt granulomatous nodes, ulcers with 
gramiloinatons liases and undermined 
tdges persistent sinuses from deeper foci, 
or rireh a general pustular eruption A 
iioele ni i\ be painless and inconspicuous, 
attracting attention onU b} ulceration 
while under obsenation 

I oeal Iniiipt fluctuant subcutaneous 
absee'sses, iinassociated with bone, arc 
frtfimnt 

tilandnlir enlargements, widespread or 
local mav be seen Cervical adonopathv 
IS eomnion In the chest, hilar and mcdi- 
astiii il e 111 irgeanents arc cspccialh fre- 
qiieiit Large ibscesses of retroperitoneal 
ghnds ina\ deform the psoas shadows on 
the film of the abdointn 
Svinjitoins of general infection and in- 
toxication ni n be present, including loss 
of weight, strength and appetite, fever, 
night sweats, lenkoev tosis, wandenng 
rheninatoid p nns and anemia 

Sv mptoms of meninptis ma\ supervene, 
like those of tuberculosis A meningeal 
tennmition is frccpieiit in mv coses and is 
not a diagnostic point favonng tubercu- 
losis In the fulminating form it inav oc- 
cur earh with onh pulmonnrv mvoh'e- 
iiicnt and inconspicuous lesions in skin, 
soft tissue, bone, or joint 

Almost ail} conceiv able combination of 
manifestations ina} occur Some are apt 
to be less consistent witli tlie usual non- 
nncotic diseases For instance, central 
lesions of spongiosa consistent with tuber- 
culosis, Brodie’s abscess, or neoplasm may 
combine with a malleolar mv'olvement or 
cranial foci 

SYSTEMIC BLASTOMV COSIS 

Similar regions of the same bones have 
mv'olvements stnkmgl} alike Similar le- 
sions of long bone, nbs, spme, and cranium 
are seen The classic description of Pot- 
ter appears to apply almost equally well 
to both diseases (21) 
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Fig 9 Coccidioidal granuloma of the spine Fig 10 Actinomycosis Superficial mvasion of an 

All parts mdiscnminatcly involved extension iliac bone from a massive adjacent soft tissue lesion 
to adjacent nbs productive periostitis, calcareous bodies in the soft 

tissues 


Both usually mt olve joints secondanly 
Stober says of blastomycosis “In those 
necropsies in which opportunity was af- 
forded to study changes in and about the 
joints communication with abscesses in 
the adjacent bone were always found,” 
and, “e\tcnsion by rupture of the epi- 
physeal abscesses uas responsible for a 
majority of tlie joint lesions” (21) 

Tlie followTiig descnptions of blasto- 
mj cosis illustrate similantics 

" Vn abscess two inches m diameter com- 
municating with a region of softening m the 
panctal lionc an indi in diameter, mxobnng 
almost its entire thickness Vn irregular per- 
foration S mm 111 diameter existed m tlie in- 
ner table exposing the dura mater ' (Churchill 
and StolKr, 7) 

riieepipluscs of the lower end of the tibia 
and fibula also contained small jcllowisli 
softincd areas comnuimcating with abscesses 


oxer both malleoli which had ruptured e'x- 
temally ” (Lewison and Jackson, 14 ) 

"Lesions dexeloped m tlie following bones 
Multiple lesions of the bones of the vault oi 
the skull invohang both tables, the nghf 
acromion process, medial ends of both clavi- 
cles and the manubrium , condj les of the nghi 
humerus, upper end and shaft of the nghl 
ulna, styloid process of the right radius 
lower end and condyles of the left humerus 
sUloid process of the left radius, crests of the 
iha?, the nght greater trochanter, middle 
third of the left femur, lower third of the nghl 
femur, upper poles of both patcll-e, nghl 
tibial tuberositx , nght medial malleolus 
distal ends of both first metatarsals, and £ 
marginal lesion of the eightli nb ” (Caspar 
Fcnstcrmachcr, and Lingeraan, 11 ) 

The last quotation is made at length 
becjausc the numerous imohements citee: 
and their accompammg illustrations ap 
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I \l>i(iin(.s 


piar cl issn \1 lor coci ulioid.il Krumloini to cotimiUr ihi common thnr.itun'^Ucs of 
witli out c\cc|)U(m \\ Inn \\c lii\« tin two clnt ises as tliovt of a "Upical 
onl\ om, (kbatil)U 1( Mon insmi; m tuhii ss*.timt( jiucosis and to compare com 
I ir bone, ibis cast of bl istonu costs his mom r mfutions and oilur nucoscs with 
s(\(r4il tlnm 



la II Aclii'linfi n 1 issl (Irsluh II 1 1 ill ll >- iiflit |nlln'' Ihhii- 
si'll I'lita I I tlf cini'lii Is ujijiJO'iillv t'lK'i >r\ iii Ihui- h atllJCriil .<'*1 tlsMH 


C\ siojihorons Ustons hi\c been seen in 
onr erases of cocetdioid it ^'ramilom i ind 
m bhstonu costs aiijtc ir to lie shown in 
canons tlhistrations of blaslomc costs for 
t‘\ample lesions (Itsenbcd b\ R iiford (20) 
IS nniltiplt' sholtc (lissolittion of bom 
Both disc ISIS ht\e similar issoemtcd 
manifesl itions frcciutnl piilmonarc on 
sets, consliintional sMiijitoms siibciita 
neons .ibsttsscs, ciit.incoiis iickIcs nleers 
snitiscs, piislnl ir eniptions, uid meningeal 
tennin itions 

S\slcmic blastonn costs has more spon- 
taneous remissions and is more amtniblc 
to treatment, partienilarh bj iodides 
Coccidioidal {p-amiloma, howtetr, has 
responded to t\tra-intensi\ e iodine treat- 
ment, Ball (1), Grej ('>), Jacobson (per- 
sonal communication) 

Altogether, the two sjstemie diseases 
as described by carious autliors ajiptar 
not to differ more than ccould the obser- 
vations of men reporting on different cases 
of the same disease It mac be proper 


CeilNOMCCOSIS 

\ilmoniceOsis is freciuentb pnmnn 
iboul the month iind m the gastro intcs- 
tin ll tract partieiilarlc at the ccann, 
while eaiceidioidal graiiiiloma has a cw 
primarc mcasions of the oral region an 
none in the loccer gastro intestinal tract 
Gastro inleslmal invasion is also si^nn- 
e iiitlc missing in .lutopsc reports of as 
tomceosis Piilmon irc actinoniccosis is 
freepienl, but with a greater tendency o 
pleiiril lesions with fibrosis, and ^ 
foration through the chest w ill J 
infiltrations ajipear less common 
Osseous mcolccmcnt aiipcars less 
mon and more apt to cstciid from a sing 
massive soft tissue lesion (Mattson, ’ 
One case shove cd extensive supcrficia J 
volvemcnt of an iliac bone adjacen o 
m issiv e actinomv cotic lesion, 
arising at the cecum (Rig IP) '^"^^nos- 
pcars a greater tendenev to profuse pc 
teal ossification m keeping with tic m 
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chrome character of the disease Local 
central lesions of cancellous bone appear 
less frequent, also mvasion of the jomts 
and evidence of widespread metastases 
We have, however, one case of a lesion ap- 


Actmomycotic lesions of the spme (Fig 
13) are frequently reported resembhng 
those of blastomycosis and cocadioidal 
granuloma (Tabb and Tucker, 22) All 
parts of the vertebrse are mvolved The 




Fig 12 Actinomycosis, b> inoculation from a local cutaneous injury Marked 
periostitis diffuse productive and destructive lesion of the os calcis 


parently primary in a knee and one ansing 
at the syphysis pubis (Fig 11) One 
lesion at an ankle resembles somewhat 
our coccidioidal cases, but with extreme 
periosteal proliferation (Fig 12) In two 
cases there were small oval calcareous 
shadows m mvohcd soft tissues not seen 
in coccidioidal granuloma, tuberculosis, or 
III dcscnptions of blastomi cosis I hate 
encountered One chest had numerous 
small calcareous nodules, a few millimeters 
111 diameter, in the lung-fields similar to 
those in tuberculosis w itli fibrosis and cal- 
cification, but without the usual paren- 
clnmal nnnifcstations seen in that dis- 
ca-'C 


lesions m the vertebral bodies are fre- 
quently sharply punched out, and without 
collapse, a type only unusually seen in 
tuberculosis (22) Actinomycosis appears 
to resemble blastomycosis and coccidioidal 
granuloma m absence of a predilection for 
articular structures, and m mvasiveness 

TORULOSIS 

Torulosis show^s marked predilection for 
meningeal and cutaneous mvoh ement, and 
skeletal infections are rare We have been 
pn\ilegcd to stud-v one case, tliat of Dr 
John C Wilson, which wall be reported 
b'y him A local lesion, apparently arising 


10 


RADIOLOGY 


pear classical for cocadioidal granuloma, 
with one exception ^^rhere we have 
only one debatable lesion ansmg m tubu- 
lar bone, this case of blastomycosis has 
several 


to consider the common characteristics of 
the two diseases as those of a ‘‘t}-pical 
systemic mycosis” and to compare com- 
moner mfections and other mycoses mth 
them 



Fig 11 Actinomycosis Local destruction m the right pubic bone marked 
spreading of the symphjsis, apparently primary m bone or adjacent soft tissue 


Cystophorous lesions have been seen m 
our cases of coccidioidal granuloma and 
m blastomycosis appear to be shoivn m 
various illustrations of blastomycosis, for 
example, lesions described by Raiford (20) 
as “multiple shotty dissolution of bone ” 
Both diseases have similar associated 
manifestations frequent pulmonary on- 
sets, constitutional s}Tnptoms, subcuta- 
neous abscesses, cutaneous nodes, ulcers, 
sinuses, pustular eruptions, and meningeal 
terminations 

S}stemic blastomycosis has more spon- 
taneous remissions and is more amenable 
to treatment, particularly by iodides 
Coccidioidal granuloma, howeier, has 
responded to extra-intensive iodine treat- 
ment Ball (1), Gre> (,i), Jacobson (per- 
sonal communication) 

Altogether, the two systemic diseases 
as descnbed bv \anous authors appear 
not to differ more than vould the obser- 
\ ations of men reporting on different cases 
of the same disease It ma\ be proper 


ACTINOMLTOSIS 


Actmomycosis is frequently pnmar} 
about the mouth and m the gastro-intes- 
tmal tract, particularly at the cecum, 
while coccidioidal granuloma has a e\\ 
primary mvasions of the oral region an 
none m the lower gastro-mtesbnal tract 
Gastro-intestinal mvasion is also 
cantly missmg m autopsy reports o as 
tomycosis Pulmonar}’^ actmomycosis is 
frequent, but with a greater tendenc) o 
pleural lesions with fibrosis, and to per 
foration through the chest wall i 


infiltrations appear less common 

Osseous involvement appears less com 
mon and more apt to extend from a smg 
massive soft tissue lesion (Matt^n 
One case shoved extensile superficia m- 
lolvement of an iliac bone adjacen 
massne actinomycotic lesion, ' 

arising at the cecum (Fig IP) 
pears a greater tendenc\ to ^morc 

teal ossification in keeping "ith t e 
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losis usually is chronic, with complete re- 
arrangement of cancellous structure and 
narrowing of tubular bone and wasted 
muscles so that these jomts display the 
classical “fusiform swelhng ” Coccidioi- 


Tuberculosis of the tubular shaft, with 
its predommantly productive reactions 
and obvious periostitis, discussed by Bro- 
mer and Downs (4), has not been closely 
imitated m our cases of cocadioidal granu- 



Fig 14 Torulosis Destruction starts m bone near the joint, very invasive, 
producing a large granulomatous mass 


des show , on the contrary, a more marked, 
more acute atrophy, with acute irregular 
decalcification of cancellous bone, acute 
soft tissue sw'ellmg, but less general wast- 
ing of muscles Chronic coccidioides, par- 
tially arrested for years, has gi\en tlie 
classical general appearance of tubercu- 
losis (Figs \-B and 1-B) 

Tuberculosis has its more acute cases, 
witli multiple lesions of skin, bone, and 
joint, in which no rcad\ roentgen distinc- 
tion IS c\ ident Such appear to be Cases 
11 and I") of Lo\ett and tVoIbach (15), 
upon which thej comment "curious 
punched out ksion of tlic skull was idcn- 
tifitd pathologicall) in two cases as being 
dtrimtch tuberculosis’ Cast 15 particu- 
1 irh appeared iin cosis-hkc 


loma The possibihty of such mvolve- 
ment cannot be excluded 

It is believed that the roentgen char- 
acteristics of coccidioidal granuloma are 
present m only a mmonty of tuberculous 
lesions, and, when present, the chance of 
mycotic infection is so increased that the 
possibihty IS worthy of report This is 
certainly true in a region where a mycotic 
infection is endemic The possibility is 
definitely heightened in the adult wlien 
pulmonarv lesions as aboi e described are 
also present 

LEPROSY 

Leprous osteom) ehtis affects the bones 
of tlic hands and feet almost exclusively 
(Murdock and Mutter, 17) An indi- 
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Fig 13 Actinomycosis Collapse of a i crtebral 
bodi , antenor erosion of se\ eral \ ertebral bodies 


in the condyle of a femur, produced a large 
granulomatous mass of neoplastic appear- 
ance, involvmg bone, articular structures, 
and overlymg skin (Fig 14) This lesion 
showed a marked invasiveness, a feature 
frequently seen in my coses Comparisons 
cannot be made otherwise A pulmonary^ 
lesion was present, somewhat resembimg 
classical tuberculosis 

M\ CETOJIA 

Myccloma (Maditrafool) — chronic dif- 
fuse infiltration of tissues, usually of a foot, 
by one of sex eral xaneties of ray fungi, 
but it is a disease distmct from actinomx'- 
cosis In characteristic adx anced form 
tlie foot is tremendously swollen and has 
numerous sinuses The unix ersal permea- 
tion of tissues max leax e bones diffuselx 


destroyed, and barely xnsible on tlie film 
(Fig 15) It is locally inxmsive, xvitli no 
tendency to systemic spread 

TUBERCULOSIS 

Both diseases have local destructions of 
spongiosa, mdependent of articular in- 
volvement Both usually haxm some sub- 
penosteal bone production if mx'-oixement 
reaches the penphery Purely osseous 
involx'^ement is a rumor manifestation in 
tuberculosis, a mayor one m cocadioidal 
granuloma and blastomymosis Bone pro 
duction withm the lesion is more scant m 
tuberculosis Both may hax’^e bone pro- 
duction, particularly with the associated 
pyogemc mfection, common in both dis- 
eases after smuses are established there 
appears httle distmction m this type of 
osseous lesion m the two diseases Coc- 
cidioidal granuloma has a bony promi- 
nence predilection, greater multiplicity, 
is more rapid, and has a much higher m- 
adence of cutaneous nodes and ulcers 

Involvements of jomts may^ m either case 
be purely or predommatety articular 
This IS a mmonty' manifestation m coc 
cidioidal granuloma, a common or mayor 
one in tuberculosis Destruction of yuxta- 
articular bone is usually less pronounced 
and later m tuberculosis Both spare 
articular cartilage more than infectious 
arthritis In coccidioidal granuloma, one 
does not see destruction at non opposed 
cartilage, yuvta-articular sequestra, ormar- 
gmal groox'es Lesions at tubercles of 
tibia, at the malleoh, or at other bonx 
prommences are not common m tubercu- 
losis Howex'er, we haxe seen two tuber- 
culous mx olx^ements ansmg at malleoh 
tips which resemble closely our coccidioi- 
dal ankles (Fig 16) The same yomts are 
affected in both diseases, except that in- 
xolx’^ement of hip, elbow, and shoulder 
yomts appears less common in the my cosis 
The ex'olution of tuberculous arthritis 
IS usually slow er, requinng y cars to rca i 
the degree of adxancement which cocci- 
dioides reaches m a few months Corre 
spondmglx , regional atrophx of tubercu 
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losis usually is chronic, mth complete re- 
arrangement of cancellous structure and 
narrowing of tubular bone and wasted 
muscles so that these ]omts display the 
classical “fusiform swelhng ” Coccidioi- 


Tuberculosis of the tubular shaft, with 
its predommantly productive reactions 
and obvious periostitis, discussed by Bro- 
mer and Downs (4), has not been closely 
imitated in our cases of cocadioidal granu- 



Fig 14 Torulosis Destruction starts m bone near the joint, very invasive, 
producing a large granulomatous mass 


dcs show, on the contrar)% a more marked, 
more acute atrophy, witli acute irregular 
dccalcification of cancellous bone, acute 
soft tissue swelling, but less general w'ast- 
ing of muscles Chronic coccidioides, par- 
tially arrested for years, has gi\cn the 
classical general appearance of tubcrai- 
losis (Figs \-B and 3-B) 

Tuberculosis has its more acute cases, 
wiUi multiple lesions of skin, bone, and 
]omt, in winch no read) roentgen distinc- 
tion IS c\ ident Such appear to be Cases 
11 and n of Lo\ctt and Wolbach (1,5), 
upon which tlic> comment “curious 
punched -out lesion of tlie skull was iden- 
tified pathologicallj in two cases as being 
defniiteh tiibcrnilosis ’ Cast 1 5 particu- 
larh appeared ni\cosis-hkc 


loma The possibihty of such mvolve- 
ment cannot be excluded 

It is beheved that the roentgen char- 
actenstics of coccidioidal granuloma are 
present m only a minonty of tuberculous 
lesions, and, when present, the chance of 
mycotic infection is so increased that the 
possibihty IS worth} of report This is 
certainly true m a region where a mycotic 
infection is endemic The possibiht} is 
definitely heightened m tlie adult when 
pulmonar}' lesions as abo\e described are 
also present 

LEPROS\ 

Leprous ostcomeehtis affects the bones 
of tlie hands and feet almost cxclusueh 
(-Murdock and Mutter, 17) An mdi- 
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Fig 15 Mjcetoma Diffuse ln^'aslvc infiltration, 
bones grossly destroyed and decalaficd throughout 


^ idual lesion might resemble coccidioidal 
granuloma closely The \sry chronic 
course of lepros} , alternating improvement 
and advancement, and the associated tro- 
phic changes of nicking ” "shcing ’ col- 
lar-buttoning,” or gradual disappearance 
of terminal phalanges is unlike infections 
and the m) coses (Chamberlain Wai son, 
and Garland 6) 

A c\ stophorous 13710 of leprous osteitis 
IS frequent (17) vhidi appears to resemble 
most closeh that of tuberculosis 

osTnotfi rtiTis 

The usual ostcom% chtis differs nidch 
from coccidioidal granuloma A compa- 
rable focal coccidioidcs occurs it has less 
bone production does not readih heal 
doo not extend rcadih to tubular bone 
has not inassne sequestra inxolucra or 


widespread hjqieremic decalcification, is 
less acute, and may have associated mani- 
festations of mycosis 
The osteomyelitis of GarrS differs radi- 
call}^ and is simulated b}" onl}^ one un- 
proven sclerosing lesion 
Brodie’s abscess m an epiphysis or can- 
cellous diaph}’'sis ma}^ be mdistinguishable 
It IS less often multiple, is less mvasu e, is 
less prone to attack "bon}'' prominences ” 
has no mycosis-like associated s}mptoins, 
and less readily invades adjacent joints 
A cystophorous lesion may be seen in 
either disease 

We have no cystic coccidioidal lesion 
resembhng close]}’’ the case of osteomyelitis 
illustrated by Bromer (3) 

INFECTIOUS ARTHRITIS 

In infectious arthntis, pnraai} in the 
joint, the cartilage (Phemistcr, 18) is 
narrowed early by protiolj’tic digestion, 
accompanied only by erosion of articular 
cortex, and accentuated at weight-beanng 
pomts If severe, the destruction of car- 
tilage wiU be general and rapid Clinical 
symptoms are more severe Repair is 
earlier, associated with fibrous or bony an- 
kylosis Marginal exostosis, frequent in 
later stages of infectious arthntis, is not 
seen in coccidioidal granuloma 

Infectious arthntis by extension from an 
adjacent epiphyseal osteomyelitis resem- 
bles coccidioidal granuloma more closely 
Here also the course is more rapid and 
cartilage is more quickl} dcstro}cd 
Juxta-articular sequestra are more com- 
mon, and repair occurs, u ith bone produc- 
tion Ank} losis or marginal exostosis ma} 
be present 

S\ PHILIS 

Congenital s^qiliilis whose principal ef- 
fects arc at cpiph} seal cartilage and adja- 
cent diaph}sis should onh occasioinlh 
be simulated Acquired prolifcratn c 
sxphihs of bone with irregular sclerosis 
marked penostitis, and reade wxohcincnt 
of tubular bone appears fundanicntalh 
unlike coccidioidal gramilonia Local 
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gummata may resemble coccidioidal granu- 
loma on tie film More bone produc- 
tion and periostitis would be expected, 
but would not be conclusive Sypiiis of 
the clavicle readily involves its tubular 
region and is not limited to its extremities 
In all cases, the more indolent course, 
more bone production, periostitis, frequent 
regressions, serologic reaction, clinical 
symptoms, and response to treatment 
should mdicate syphilis 

COMMENT 

Skeletal mycotic infections appear by 
group survey to resemble each other more 
than the common mfections, tuberculosis, 
pyogenic mfection, and syphihs They 
resemble tuberculosis more closely than 
the other two Coccidioidal granuloma 
and blastomycosis are very similar 
What may be termed “mycotic pre- 
dilections” mclude lesions sohtary rather 
than scattermg, selective involvement of 
spongy bone, articular lesions obviously 
extended from bone, local mfections m- 
tractible to conventional treatment, mul- 
tiple foa, mcludmg non-skeletal ones, 
cutaneous, subcutaneous, glandular and 
pulmonary, from which ready blood vascu- 
lar dissemmation is inferred , mvasiveness 
greater than m most infections but, in 
spite of this, less tendency to mvolve tubu- 
lar bone The more acute widely dis- 
seminated tuberculous mvolvements are 
particularly mycosis-hke Punched-out le- 
sions of the skull, mvolvements of spme 
not limited to vertebral bodies or inter- 
vertebral discs, and mtrathoracic infec- 
tions which penetrate the chest wall are 
particularly suggestive 
These so-called mycotic charactenstics 
have little or nothing pathognomonic 
Group differences are readily erected but 
it is difficult to present positive pomts of 
distinction Where single lesions are pre- 
sented there may be little or nothing to 
suggest mycosis Where foci are multiple 
and varied a tentative diagnosis may be 
justifiable Positive diagnosis does not 
appear available on the film It appears 



Fig 16 Tuberculous osteomyelitis arising at a 
malleolus closely resembling that of coccidioidal 
granuloma No articular invasion 


pertment to cite the warning of Lovett 
and Wolbach (15) “The diagnosis of in- 
fectious lesions of bone would be simple 
if each infectious agent always produced 
the same reaction ” 
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Fig 15 Aljcetoma Diffuse invasive infiltration, 
bones grossly destroyed and decalafied throughout 


\ndual lesion might resemble coccidioidal 
granuloma closely The ver)’’ chronic 
course of leprosy, alternating improi ement 
and advancement, and the associated tro- 
phic changes of 'nicking,” ‘‘shcing,” ‘ col- 
lar-buttonmg,” or gradual disappearance 
of termmal phalanges, is unlike infections 
and the m} coses (Chamberlain, IVayson, 
and Garland, G) 

A ci stophorous ti'pe of leprous osteitis 
IS frequent (17) which appears to resemble 
most closeli that of tuberculosis 

OSTCOMI CUTIS 

The usual ostcorarchtis differs widely 
from coccidioidal granuloma A compa- 
rable focal coccidioides occurs it has less 
bone production docs not rcadih heal 
doc-, not e\tcnd readih to tubular bone 
has not massirc sequestra inrolucra or 


wndespread h}'peremic decalcification, is 
less acute, and may have associated mani- 
festations of mycosis 
The osteomyehtis of Garre differs radi- 
cally, and is simulated by only one un- 
proven sclerosmg lesion 
Brodie's abscess m an epiphysis or can- 
cellous diaphysis may be mdistinguishable 
It IS less often multiple, is less mvasive, is 
less prone to attack “bony prominences,” 
has no mycosis-hke associated symptoms, 
and less readily mvades adjacent joints 
A cystophorous lesion may be seen in 
either disease 

We have no cystic coccidioidal lesion 
resembhng closely the case of osteomyelitis 
illustrated by Bromer (3) 

INFECTIOUS ARTHRITIS 

In mfectious arthritis, pnraarj^ in the 
joint, the cartilage (Phemister, IS) is 
narrowed early by protiolytic digestion, 
accompanied only by erosion of articular 
cortex, and accentuated at weight-bearing 
pomts If severe, the destruction of car- 
tilage will be general and rapid Clinical 
sjTnptoms are more severe Repair is 
earher, associated with fibrous or bony an- 
kylosis Marginal exostosis, frequent m 
later stages of mfectious arthritis, is not 
seen m cocadioidal granuloma 

Infectious arthritis by extension from an 
adjacent epiphjseal osteomyelitis resem- 
bles coccidioidal granuloma more closclj 
Here also the course is more rapid and 
cartilage is more quicklj destrojed 
Juxta-articular sequestra are more com- 
mon, and repair occurs, with bone produc 
tioa Ank\ losis or marginal exostosis may 
be present 

SI piimis 

Congenital sjphilis whose principal ef- 
fects are at cpiphj seal cartilage and adja- 
cent diaphi SIS should onh occasionalh 
be simulated Acquired prolife rati\ t 
Siphihs of bone with irregular sclerosis 
marked penostitis and rcadv meoheimnl 
of tubular bone appears fundament iljv 
unlike cocculioidil granuloma focal 



LYMPHOBLASTOMA A GENERALIZED DISEASE' 

By GEORGE W HOLMES, M D , Boston, Massachusetts 
Roentgenological Department, Massachusetts General Hospital 


COMPLETE discussion of the vari- 
ous manifestations of lymphoblas- 
toma IS, of course, impossible in a 
presentation of this kmd I shall, there- 
fore, only attempt an outhne of the general 
course of the disease, with a more detailed 
discussion of the roentgen findings m some 
of the organs where it is frequently over- 
looked 

The term "lymphoblastoma,” as sug- 
gested by Mallory, has recently been de- 
fined and elaborated by Viets and Hunter 
The classification which they suggest seems 
to me to be the best yet pubhshed, and is a 
defimte advance m clearmg up the con- 
fusion of temunology found m the litera- 
ture In their classification, such terms as 
lymphosarcoma, Hodgkm’s disease, lym- 
phogranulomas, pseudoleukenua, lym- 
phatic leukemia m its aleukerma form, and 
the skin manifestations of lymphoblastoma, 
mycosis fungoides, are grouped under the 
general term “lymphoblastoma ” 

A qualifying chmcal term is added to dis- 
tmguish the various forms, thus lym- 
phatic leukemia, becomes lymphoblastoma 
leukemicum , aleukermc lymphatic leu- 
kemia, lymphoblastoma aleuketmcum , 
mucosis fungoides, lymphoblastoma cu- 
tis, Hodgkin’s disease, lymphoblastoma 
(Hodgkin’s type) , and lymphosarcoma, lym- 
phoblastoma (infiltrating type) There 
are many cases on record of leukerma be- 
coming aleukerma or even pseudoleu- 
kemic, and of Hodgkm’s disease showing 
sarcomatoid infiltration of the skin, like 
those of mycosis fungoides This broad 
method of classification should lead to a 
better understanding of this group of di- 
seases 


either sex, and mvolving any tissue of the 
body, although it is primarily in the glands 
of the neck and mediastinum It may, or 
may not, be accompanied by changes m 
the blood cells Occasionally, it is rapidly 
fatal, more often it runs a chrome course 
The response to irradiation is usually 
prompt and stnkmg, the masses disap- 
pear rapidly under adequate treatment and 
often do not recur in the same location 
In the early stages of the disease, the pa- 
tient recovers his strength and abihty to 
work after each treatment As the disease 
progresses, recovery is less defimte and 
eventually fails completely, at this time 
there is usually mvolvement of the hver, 
and the patient may develop a tempera- 
ture, asates, edema, and amema The 
progress of the disease from this tune on 
IS rapid and fatal 

In makmg the diagnosis perhaps the 
most important single factor is that the 
examiner keep this disease m mind when 
studymg an obscure case Where the 
typical picture of large cervical glands is 
present, the diagnosis is easy m most 
cases when the presentmg symptoms are 
abdominal or thoracic, the diagnosis may 
be most difficult The roentgen findings 
m these cases, although not charactenstic, 
are of the greatest importance m estabhsh- 
ing a correct diagnosis The final diagno- 
sis IS usually made by biopsy, and this pro- 
cedure should never be neglected, when- 
ever possible The roentgen findings of 
diagnostic importance, m the vanous mani- 
festations of this disease, follow 

CHEST 



Lymphoblastoma may then be desenbed In the chest, when lymphoblastoma m 
as a progressive generalized disease, almost volves the mediastinum n 

^nably fata,, occutnng at any age, .n vanatton Cl: 

a T' “ Cr- 

entiaung tfie findings from other causes 
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moved elsewhere, or upon the reaction of 
the tumor mass to irradiation It is very 
unusual for a true lymphoblastoma, un- 
comphcated, to fail to respond favorably to 
irradiation In those cases comphcated 
by tuberculosis, the biopsy may be mis- 
leadmg, and the x-ray findings extremely 
difficult to mterpret The diagnosis usu- 
ally rests upon the finding of tubercle 
baciUi m the sputum, the failure of the le- 
sion to disappear under proper irradiation, 
and the persistence of temperature In- 
volvement of the pleura or extensive mil- 
lary-hke lesions in the lung are usually 
seen m the advanced stages of the disease, 
and the diagnosis can be made on evidence 
found elsewhere It is only essential that 
the roentgenologist know that these find- 
ings may be of lymphomatous origin, and 
that it IS not necessary to explam the pic- 
ture in some other way 


LYMPHOMA OF THE GASTRO-INTESTINAL 
TRACT 

Abdominal symptoms have been the 
presenting complamt m about 25 per cent 
of the cases with lymphoblastoma appear- 
ing in our Chmc The lesion may occur 
anywhere in the gastro-mtestmal tract, 
but IS most frequently seen m the stomach 
and small bowel It is more often a mul- 
tiple rather than a single lesion, and, since 
other malignant tumors in the gastro-intes- 
tmal tract are rarely multiple, this, m it- 
self, is of some diagnosbc value The 
disease frequently involves the abdominal 
glands, but it is when some part of the gas- 
tro-mtestinal mucosa is involved that the 
charactenstic picture is seen 

A study of the hterature and the material 
in our Clinic has recently been made by 
Martin in an attempt to estabhsh criteria 
which would make possible a roentgen 
diagnosis m this disease The mvolve- 
ment of the gastro-mtestmal tract does not 
appear to depend at all upon the type of 
Ijunphoma present In the early htera- 
ture, most of the cases reported were of the 
infiltrating tiqia, and it was not until 1913, 



Fig 2 A case of lymphoblastonia of the Hodg 
kin s type showing gastrointestinal lesions The 
film was taken with only a small amount of banum 
in the stomach — the charactenstic gyroscopy rugse 
are well shown The findings were confirmed at 
autopsy The enlarged rugse are general through 
out the stomach At the point mdicated by the 
arrow A definite tumor mass is visible 


that the first cases of gastro-mtestmal m- 
volvement of the Hodgkm’s type were re- 
ported This probably accounts for the 
general feehng among clinicians that Hodg- 
km’s disease rarely, if ever, involves the 
gastro-mtestmal tract As a matter of 
fact, there are more reported cases of this 
type than any other The gross pathologic 
appearance of the lesion vanes widely, 
but they are usually multiple A fact of 
considerable importance is the differentia- 
tion from other gastro-mtestmal tumors 
The location of the lesions within the gas- 
tro-intestine is also vanable, but a common 
site IS in the region of the pylorus or ileo- 
cecal valve When the stomach is in- 
volved, there is often an accompanying 
lesion in the duodenum or upper portion of 
the small bowel Wfith involvement of the 
cecum, there is frequently an involvement 
of the terminal ileum Occasionally, the 
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Fig 1 Pulmonarj manifestation in a case of 
lymphoblastoma of the Hodgkm s type. The 
nght lung field is distinctly smaller and less radiant 
than the left The hilus glands are moderately en 
larged, and on the nght side there is a band of 
mottled dullness ettending across the chest from 
the hilus to the axillary border In the lateral 
\new the process could be seen extending outward 
along the interlobar septum but there was actual 
infiltration of the lung tissue The patient was a 
young man of 23 years The presenting findings 
were glands in the neck The diagnosis was con 
firmed by biopsy The pulmonary symptoms did 
not develop until the patient had been under ob 
servation and treatment for about three years 


Usually, the disease first involves the pen- 
tracheal glands, as pointed out by Wessler 
and Greene many years ago As the di- 
sease progresses, the hilus and peribron- 
chial glands become enlarged, and in the 
later stages there may be actual infiltra- 
tion of lung tissue In rare at) pical cases 
a miliarv^-like process maj be seen through- 
out the lung due to general iny olveraent of 
the hmphoid tissues FrequenU), tlicrc 
IS evtension to the pleura mth accumula- 
tions of fluid within the pleural spaces 
In those cases which hayc reccncd ir- 
radiation o\ cr the chest, the picture be- 
comes c\ cn more complicated \\ ith the 
destruction of h mphoid tissue fibrosis max 
appear and narrow bands of dense tissue 
arc seen radiating outward from the hilus 
If the lung itsdf was mxolxcd bclorc irra- 
diation was gixen actual areas of fibro'-is 


xvithm the lung substance maj be seen so 
that the picture verj^ closely resembles 
that of tuberculosis WTien it is remcm 
bered that these cases are not infrequently 
complicated by tuberculosis, the diagnosis 
becomes mcreasmgly difficult 
The roentgen findings in topical cases 
should consist, in the early stages of the 
disease, of a yvidemng of the supracardiac 
shadoyv, the borders of which are lobulatcd 
This increase in the mid-shadow may occur 
on one side only, but it is usually present 
on both sides The shadoyv is quite dense, 
yvith sharply defined margins There is 
no hmitation of respirator}^ motion or in- 
filtration of the lung itself Occasional!} , 
a single large rounded mass ma} appear 
to one or the other side of the mid-shadow 
just aboy^e the hilus, someyvhat resembling 
an aneurysm The trachea ma} , or may 
not, be displaced or narroyyed Usually, 
there is no displacement of the heart or 
great vessels In the later stages of the 
disease, there may be an enormous increase 
in the mid-shadow extending well down 
into the hilus region Howey'er, the bor 
ders retain their lobulated appearance and 
there is usually an absence of displacement 
of tlie mediastinal contents, and of inter- 
ference yyath the passage of air into the 
lungs, the position and respirator} moyc- 
ments of the diaphragm are normal 

The lesions arc diflerentiatcd from 
glandular tuberculosis by their sire and 
extent, and b} the absence of calafication 
yynthm the masses From carcinoma, the 
differentiation is based largely on the lobu 
lated appearance of the shadows, tlitir 
size, and the absence of interference yyath 
the flow of air to and from the bronchi 
Since most carcinomas arc bronchial in 
origin obstruction occurs early— this is 
not true in Ixanphoma From ancurxsm, 
the differentiation can usually be made In 
rotating the patient under fliioroscopie ob 
servation or by taking films m the fir-^t and 
‘-ce'ond oblique po'-itions It can iismlly 
be shown that tlie ma^^ is not connected 
yyith the aortic shadow 

The final di tgnosts is tjsinlh n id( fro n 
the histologic appe iranot or a ghnd rt 
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the kidney, but up to the present time 
have not been able to do so, and it is 
ubtful if it has any characteristic ap- 
arance The same is probably true with 
s^olvement of the spinal cord 

CONCLHSIONS 

In conclusion, I would again call atten- 
in to the importance of keepmg the 
issibihty of lymphoblastoma m imnd m 
1 obscure cases, and the value to the roent- 
nologist of considenng it as a generahzed 
sease which may mvolve almost any or- 
in of the body It is particularly impor- 


tant that the roentgenologist be famihar 
with the appearance of this lesion in the 
gastro-mtestmal tract, since a lack of this 
knowledge may result m senous mistakes 
If^a diagnosis of carcinoma is made, and the 
lesion is considered too far advanced for 
surgical treatment, either the benefit de- 
nved from irradiation may be neglected or 
an overdose of irradiation given, resulting 
in senous injury to the patient 

The knowledge that this process may at- 
tack almost any organ enables the roent- 
gentherapeutist to correctly mterpret un- 
usual symptoms ansmg m the course of the 
disease and to apply adequate treatment 



disease may appear as a smgle lesion in the 
stomach, cecum, or ileum, and permanent 
cures have been obtamed by the surgical 
removal of such lesions The gross appear- 
ance is that of an infiltratmg tumor rarely 
accompamed by ulcerations, they may 
project mto the lumen of the mvolved vis- 
cus, or they may produce a generalized 
contraction of the organ Frequently, 
there is marked change m the mucosa of 
the organ mvolved This change is more 
marked than m other tumors, and is par- 
ticularly well shown m the stomach where 
the tjqjical gyroscopic rugae are seen In 
these cases, the folds of gastric mucosa 
resemble somewhat the convolutions of the 
bram 

The roentgen findmgs m lymphoblas- 
toma of the gastro-mtestmal tract are not 
characteristic, and the lesion is frequently 
mistaken for carcmoma which it closely re- 
sembles The finding of greatest impor- 
tance, which should lead the exammer 
to suspect lymphoblastoma is a multiple 
lesion, particularly one mvohmg both the 
stomach and duodenum The lesion in 
the stomach resembles caranoma, that 
in the duodenum ulcer with changes in the 
gastric or intestmal mucosa 

In our experience, the typical gyroscopic 
rugae have been present in a high percent- 
age of cases and have been found only once 
where lymphoblastoma was not present 
Lymphoblastoma is usually accompamed 
by an enlargement of the spleen which can 
often be demonstrated dunng the exarmna- 
tion of the gastro-mtestmal tract b} the 
roentgen raj , the fundus of the stomach 
may be displaced downward and to the 
right, and the space betveen it and tlie 
diaphragm increased Limphomatous in- 
filtration of the stomach is less hkcU' to 
interfere mth the passage of the penstaltie 
n ax e or xvitli tlie emptxung time of the 
stomach than other similar lesions In the 
tiqiical cases mtli multiple lesions, g>ro 
scopic rugn, and enlargement of the spleen 
the diagnosis can be made xvath consider- 
able certaintx from the roentgen examina- 
tion alone In less J 

elsewhere in the bodx iwth the n.mox a o 


a specimen for rmcroscopic section, is 
usually necessarj’- to establish the diagnosis 
In the treatment of these cases, it is our 
behef that irradiation, when possible, 
should be preceded by surgical remox al of 
the tumor mass The rapid breaking 
down of such a tumor under uradiation 
may result m perforation and pentomhs 
This IS less hkely to occur if the mass of the 
tumor has been removed In all cases, 
the treatment should be given mth the 
greatest care If radiation treatment is 
planned m a given case, one can readily 
see that it is of the greatest importance to 
estabhsh the diagnosis between carcmoma 
and lymphoblastoma, the carcmoma dose 
would be highly dangerous in these cases 


LX^MPHOBLASTOMA OF THE BONE 

Lymphoblastoma of the bone is an un- 
common findmg and probably always 
secondary to mx’^olx^ement elsewhere, al- 
though the lesion m the bone may be the 
presentmg symptoms The bone most 
frequently mvolx'ed is the sternum Dres- 
ser, m 1926, reported three cases from our 
Chnic, and up to that time w e had not ob- 
served this lesion in anx' other bone 
Since then, xve hax'e obserx'ed an occasional 
case, and hax'e found lesions not only in 
the sternum but in tJie spine and long 
bones In all cases, howex^er, the disease 
has been confined to the cancellous por- 
tions of the bone, and is a purely destruc- 
tive process xnthout exidencc of new 
bone formation or of periosteal prolifera- 
tion They closclx resemble metastatic 
carcinoma m bone but arc usually a single 
lesion, whereas caranomatoiis mctastiscs 
are usuallx multiple Their response to 
small doses of irradiation is a sign of some 
diagnostic xaltie 

Lx-mphoblastoma frcqnenth nuoKes 
the brain cord iinnarx tract md ni ix m 
xolxe anx organ of the liodx wi haxe not 
been able to dimonstratc its pri sf nc< in 
anx sxstcni othir than the tlmt jn^t d< 
scribed It should Ik fi-i-sibh to dunon 
strate the k“-ioa u ht n n fKrairs m tlw p Ix i 
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of the kidney, but up to the present tune 
we have not been able to do so, and it is 
doubtful if it has any characteristic ap- 
pearance The same is probably true with 
involvement of the spmal cord 

CONCLUSIONS 

In conclusion, I would again call atten- 
tion to the importance of keepmg the 
possibihty of lymphoblastoma m mmd m 
aU obscure cases, and the value to the roent- 
genologist of considering it as a generahzed 
disease which may mvolve almost any or- 
gan of the body It is particularly impor- 


tant that the roentgenologist be famihar 
with the appearance of this lesion in the 
gastro-intestmal tract, since a lack of this 
knowledge may result m serious mistakes 
If^a diagnosis of carcmoma is made, and the 
lesion IS considered too far advanced for 
surgical treatment, either the benefit de- 
rived from irradiation may be neglected or 
an overdose of irradiation given, resulting 
in senous mjury to the patient 

The knowledge that this process may at- 
tack almost any organ enables the roent- 
gentherapeutist to correctly mterpret un- 
usual symptoms ansmg m the course of the 
disease and to apply adequate treatment 
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disease may appear as a single lesion in the 
stomach, cecum, or ileum, and permanent 
cures have been obtained by the surgical 
removal of such lesions The gross appear- 
ance is that of an infiltrating tumor rarely 
accompamed by ulcerations, they may 
project into the lumen of the m\ olved vis- 
cus, or they may produce a generalized 
contraction of the organ Frequently, 
there is marked change in the mucosa of 
the organ involved This change is more 
marked than m other tumors, and is par- 
ticularly well shovTi m the stomach where 
the tjqiical gyroscopic rugae are seen In 
these cases, the folds of gastric mucosa 
resemble somewhat the convolutions of the 
brain 

The roentgen findmgs in Ijrmphoblas- 
toma of the gastro-intestmal tract are not 
characteristic, and the lesion is frequently 
mistaken for carcinoma which it closely re- 
sembles The finding of greatest impor- 
tance, which should lead the ex amin er 
to suspect lymphoblastoma is a multiple 
lesion, particularly one mvob-mg both the 
stomach and duodenum The lesion m 
the stomach resembles carcmoma, that 
m the duodenum ulcer with changes in the 
gastric or mtestmal mucosa 

In our experience, the typical gyroscopic 
rugse have been present m a high percent- 
age of cases and have been found onl}'’ once 
where lymphoblastoma was not present 
Lyunphoblastoma is usually accompamed 
by an enlargement of the spleen which can 
often be demonstrated durmg the examma- 
tion of the gastro-mtestmal tract by the 
roentgen ray, the fundus of the stomach 
may be displaced downward and to the 
right, and the space between it and the 
diaphragm mcreased Lynnphomatous m- 
filtration of the stomach is less likely to 
mterfere with the passage of the penstolfac 
wave or with the emptjung tune of the 
stomach than other similar lesions In the 
typical cases with multiple lesions, gyro- 
scopic rugie, and enlargement of the spleen, 
the diagnosis can be made ivith consider- 
able certamt}^ from the roentgen exanun^ 
tion alone In less tj-pical cases, a search 
elsewhere m the body, ivith the remoi al of 


a specimen for rmcroscopic section, is 
usualty necessar)”^ to estabhsh the diagnosis 
In the treatment of these cases, it is our 
behef that irradiation, when possible, 
should be preceded by surgical remoial of 
the tumor mass The rapid breakmg 
down of such a tumor under irradiation 
may result m perforation and pentonitis 
This IS less likely to occur if the mass of the 
tumor has been removed In all cases, 
the treatment should be given with the 
greatest care If radiation treatment is 
planned m a given case, one can readily 
see that it is of the greatest importance to 
estabhsh the diagnosis between carcmoma 
and lymphoblastoma , the carcmoma dose 
would be highly dangerous m these cases 


LYMPHOBLASTOMA OF THE BONE 

Lymphoblastoma of the bone is an un- 
common finding and probably always 
secondary' to mvolvement elsewhere, al- 
though the lesion m the bone may be the 
presentmg symptoms The bone most 
frequently mvolved is the sternum Dres- 
ser, m 1926, reported three cases from our 
Clnuc, and up to that tune we had not ob- 
sem'ed this lesion m any other bone 
Smce then, we have observed an occasional 
case, and have found lesions not only m 
the sternum but m the spme and long 
bones In all cases, however, the disease 
has been confined to the cancellous por- 
tions of the bone, and is a purely destruc- 
tive process mthout evidence of new 
bone formation, or of periosteal prolifera- 
tion They closely resemble metastatic 
carcmoma m bone, but are usually a single 
lesion, whereas carcmomatous metastases 
are usually' multiple Their response to 
small doses of irradiation is a sign of some 
diagnostic value 

Lymphoblastoma frequently in\ olves 
the bram, cord, unnary tract, and may' m- 
X olve any' organ of the body' ive hax e not 
been able to demonstrate its presence m 
any system other than the three just de- 
scribed It should be possible to demon- 
strate the lesion when it occurs m the pehrs 
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charged guard wires stretched across the 
open faces of chamber, the potentials of 
the wires being divided m equal successive 


scale S, which also serves as a “handle” 
with which to move the system from the 
outside 


ru- 



Fig 1 Cross-secticra. of special guarded field louizatiou chamber for measurmg low voltage x-rays (3-80 K V ) 


steps between zero fat collector) and the 
plate potential It has been shown that 
such a system permits the use of grounded 
metal parts (case, diaphragm, etc ) much 
closer to the electrodes than would other- 
wise be possible In the present case, the 
shieldmg and the limi ting diaphragm may 
be brought to within 5 cm of the center 
of the collector plate, and air absorption 
correction need be made for this small 
distance 

A cross-section of this special lomza- 
tion chamber for soft x-rays is shown in 
Figure 1 The electrode system consists 
of the high potential plate A, the two 
grounded guard plates B, and the collector 
electrode C, all mounted as a umt, similar 
to the larger type of guarded field chamber 
The four rectangular guard wire loops, 
o, b, c, d, made of 10 mil aluminum, are 
mamtained at equal potential steps, re- 
spectively, betiveen earth and the potential 
of A by means of 5 half-megohm resistors, 
r, r, mounted on a hard rubber supportmg 
frame The entire electrode system can 
be shd the lengtli of tlie bo\, D, on two 
guide rods, and its position read on the 


The box D, is of Vs m brass, which 
provides sufficient radiation protection 
for lower voltage x-rays For higher volt- 
age x-rays, it is further shielded with about 
1 mm of lead Potential to saturate the 
chamber is led on to the rod, H, upon 
which rests a shding contact connected to 
A Similarly the collector electrode, C, 
IS connected by a shdmg contact to E 
which leads to the electrometer system 
The rod, E, is shielded over its entire 
length, as shown by the section X, for the 
purpose of preventing any ions not formed 
withm the electrode system from reachmg 
the electrometer system The adequacy 
of this shielding was tested expenmen- 
tally 


— ^ u-iulu onnce 

with the limiting edges, cyhndncal and 
about 1 mm thick The chamber as a 
whole is mounted on a base that slides m 
a direction parallel to the \-ray beam 
axis A senes of aluminum filters F 
about 3 cm in diameter are mounted on 
a celluloid disc, the axis of which is m- 


A STANDARD IONIZATION CHAMBER FOR GRENZ RAYS 

By LAURISTON S TAYLOR and C F STONEBURNER, Washington, D C 


ABSTRACT 

A Special type of chamber has been designed 
to measure the ionization produced by from 
3 to 12 K V \-rays m a known volume of un- 
restricted air, tlius making it possible to ex- 
press the mtensit)' of the \-raj beam m roent- 
gens per rmnute By the use of a very' small 
guarded field ionization chamber (5X5 cm ), 
the air absorption correction is reduced several 
fold, and hence errors m its determination are 
not so senous m the final result sought It is 
shown that air absorption corrections must be 
determined separately for each beam of radia- 
tion used, and the chamber is so designed that 


the necessaiy corrections may be determined 
without recourse to other speaal apparatus 
Examples are given showmg m detail the meth 
ods of makmg measurements with the chamber 
described Compared at higher voltages (from 
40 to 90 K V ) with a large pnmary standard 
ionization chamber, the small type here de- 
scribed shows a divergence of about ±05 
per cent which is believed to be the over all 
error present m its use In order to obtam 
this close agreement, it is necessaiy^ to take 
special precautions m the construction and 
measurement of the limitmg diaphragm and 
the collector electrode 



I INTRODUCTION 

j^ITH the increasing clinical use of 
soft x-rays, excited by potentials 
of from 3 to 12 K V (peak), 
arises the necessity for their more accurate 
measurement such as is obtamed with the 
higher voltage radiations This is particu- 
larly important in xuew of the fact that such 
radiation may furmsh an erythema dose 
m one or two rmnutes In fact, errors in 
measurement assume even greater impor- 
tance than for high voltage x-rays 

Although several mvestigators have re- 
ported on the measurement of soft x-rays 
(so-caUed Grenz rays), they have given 
but few essential details of the methods 
they employed ^ ^ ’ This obscurity led 
us to construct an open-au lomzation 
chamber capable of measunng soft y^ays, 
and to compare it with the standard used 
for measunng high voltage x-rays 


chamber has, therefore, been designed 
which measures rehabty x-rays exated by 
voltages ranging from 3 to SO K V 
(peak), covenng not only the “Grenz-ray 
^erapy” (from 3 to 12 K V ) but also 
the lower “diagnostic x-ray range” (from 
60 to SDK V) 

Open-au chambers lacking a guarded field 
are not readily apphcable to the measure- 
ment of soft x-rays because the large air ab- 
sorption correction mvolved cannot be de- 
termmed with desued accuracy The 
principle of the guarded field air lomzation 
chamber'' renders it, however, particularly 
adaptable by permitting the au path be- 
tween diaphragm and collector plates to 
be reduced to a mmimum The pomts 
essential to its successful application to low 
voltage x-rays are worked out m the 
present mvestigation 


1 H Kustncr Strahlenthcrapie 
* B Rajc'vskj and G Gabncl S 

'"rOUc’cTasser Chap of 

Gustax Buck! (Wacm.Ilan 1920) Sec also Radiol 

S Tax lor and G Smgor Bureau of Standards 
Jour Research (RP 211) 1930 S 50, 


n description of chamber 

Described briefly, the guarded field 
ionization chamber furnishes adequate 
field umformitj ox er the xndth of the col- 
lector electrode of a parallel plate ioniza- 
tion chamber, bx means of properlj 

•>7 
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3 Saturation Voltage — ^Voltage to satu- 
rate the ionization chamber was supplied 
from a 1,300 volt d c generator Curve 
A m Figure 2 shows that saturation was 
reached at about 300 volts, hence, for 
normal operation, 500 volts was apphed 

4 Ejffect of Scattered Radiation — In 
chambers for higher voltage x.-rays, the 
hmitmg diaphragm must be placed at 
least from 10 to 15 cm from the collector 
to avoid the influence of \-rays and 
rays scattered from the diaphragm edges 
Since the radiation from low voltage x-ray 
tubes must, m general, be measured so 
close to their source that a comparatively 
divergent beam enters the chamber, the 
customary type of chamber diaphragm is 
not satisfactory 

The diaphragm placed as shown by N 
m Figure 1 is satisfactory, provided the 
scattermg from its walls is neghgible 
This was tested by measurmg the ioniza- 
tion with the diaphragm m place, then 
agam, after shiftmg it to the end of a 10- 
cm extension tube, N', the chamber 
bemg shifted so as to mamtam the distance 
from N oT N' to the tube target the same 
Correction was made as shown later for 
absorption in the 10-cm additional an 
path Measurements at 40 K V (eff ) 
gave the following results 

Intensity diaphragm at normal position 0 964 ± 0 0033 
Intensity, diaphragm shifted to 10 cm 0 970 ±0 0027 
Difference 0 006 

The observed difference bemg of the 
same magmtude as the error of observa- 
tion but m the direction opposite to that 
to be expected,^ it is assumed that the two 
arrangements give identical results for the 
comparatively narrow beams used In 
other words, the scattering effect from the 
walls of the diaphragm orifice is neghgible 

Use of the divergent beam exposes the 
guard ivires to the direct radiation and this 
may have a scattering effect To test for 
scattering from this source, two strands of 
20-mil aluminum wire were suspended, 

t This IS probahh due to error m the a.r absorption 


msulated, in the beam between the lO-mil 
guard wires b and c, hence did not in- 
fluence the field The following measure- 
ments were obtained at 40 K V (peak), 
with no filtration 

Intensity, t\ ires in beam 0 295 =*= 0 0016 

Intensity wires out of beam 0 294 =<= 0 0008 

Difference 0 001 

The difference bemg of the magnitude of 
the expenmental error, no appreciable 
effect anses from permittmg the beam to 
stnke the guard wues 

6 Field Distortion — To determine how 
close the electrode system may be brought 
to the front end of the box without mtro- 
ducing appreciable field distortion, x-ray 
intensities were measured at each of several 
successive positions of the electrodes wnth 
respect to the box front Curve B, 
Figure 2, shows the observed increase m 
lomzation as the distance from collector 
electrode to the diaphragm is increased 
Beyond 5 cm , further change is only about 
0 2 to 0 3 per cent, a magmtude smaller 
than the expenmental error m these 
particular measurements 

rv COMPARISON WITH STANDARD CHAMBER 

The reliabihty of the speaal lomzation 
chamber was finally proved by companng 
it with the primary standard on the higher 
voltage radiation Smee it was not feasible 
to do this duectly, the special chamber was 
compared with a guarded field secondary 
chamber and this, m turn, with the guarded 
field pnmary standard For the same 
beam of 70 K V unfiltered radiation, the 
foUowmg measurements show an agree- 
ment between the pnmary and secondary 
chambers closer than the expenmental 
error 

(1) Pnmary standard ionization 

(2) SeSXiV standard ionization ° ° 

DSneo 0 ° 

Companson of the special chamber with 
the secondary standard was made with 
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III OPERATION TESTS (CALIBRATIONS) senous obstacles to accurate current meas- 

urements m case, during the compensation 
I Collector Electrode — Smce the cham- of current, it is difficult to hold the col- 
ber IS so small, it is imperative that its lector at zero potential 
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Fig 2 Test curves of ionization chamber 


essential dimensions be known with high 
accuracy The collector electrode being 
only about 1 cm wide, along the length 
of the beam, an error of Vio mm in deter- 
mimng its effective width (true width plus 
one-half the width of both air gaps be- 
tween collector and guard plate) would 
introduce an error of 1 per cent in the 
effective air volume The necessity for 
detemunmg this with accuracy is obvious 
Accordmgly, through the help of the gauge 
section of this Bureau, the followmg typical 
measurements were obtamed 

W5dth of collector elect ode 9 492 -^0 W5 mm 

^paration between guard plates 9 904 nun 

Effective collector width 9 G 9S =**0 OGo mra 

Purthermore, to avoid field distortion at 
the edges, it is essential that the faces of 
the collector and guard plate he exactly 
m the same plane Field distortion at 
these edges presents one of the most 


2 Chamber Limihng Diaphragm — ^This 

diaphragm consists of a corn-gold sleeve, 
u, held m a Pb-Bi alloy nng, N Its orifice 
was made and measured m two ways 
the first by lappmg the toner surface, and 
then measuring by the plug gauge method, 
the second by forang a standard steel ball 
through an orifice which had been previously 
turned to a diameter of 1 or 2 thousandths 
of an mcb less than the ball diameter 
The latter method burnished the surface 
and at the same time determined its size 
The measured diameters of two such 
diaphragms were 

Capbrngm I (plug 0001 mm at CS» F 

D^phragm 2 (steel ball me^od)^ oOOl mm at 0 • r 

It IS seen that the accuracy in determining 
the diameter bj either method is about 1 
part m 9,000 
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the ratio 0 969S to 4 975 All readings 
with the secondary chamber were, there- 
fore, divided by 5 129 to reduce to the same 
effective air volume as the special chamber 
The distance between the hmitmg 
diaphragm and center of the collector elec- 
trode on the secondary chamber was 22 5 
cm , as compared with 7 cm for the cor- 
respondmg ^stance on the special cham- 
ber Absorption in the air path difference 
of 15 5 cm will, for the same beam, lower 
the measured current of the secondary 
chamber relative to that of the special 
chamber by a corresponding amount 
Since this absorption depends upon such 
factors as voltage wave form, tube char- 
actenstic, and tube wall thickness, it must 
be determmed for each set of conditions 
employed 

At voltages rangmg from 40 to 100 K V 
in which the x-rays pass initially through 
moderately thick tube walls, the radia- 
tion IS sufficiently hardened so that its 
quahty undergoes no appreaable further 
change m passing through 50 cm of air 
In such case the air absorption is approxi- 
mately proportional to the length of the 
air path ® But, as shown later, this is 
not true for the 4 to 12 K V radiation for 
which the special chamber is designed 

Air absorption measurements to be 
applied in the present companson were 
made with the large open-air standard 
lomzation chamber,*® usmg the hmiting 
diaphragm in a fixed position relative to 
the target so as to define a narrow beam 
passing between the chamber plates X- 
ray intensities, Ii and A, were then 
measured with the plates at the distances 
110 6 and 12S0 cm, respectively, from 


the target The ratio y, giving the air 

-X 2 


absorption correction factor for an air 


path of 17 4 cm , is plotted against apphed 
voltage in Curve C of Figure 2 The ab- 
sorption being practically Imear with dis- 
tance, it is simple to correct it to fit any 


• L S Ta>lor and G Singer, Bureau of Standards 
Jour Research (RP 271), 1031 6 219 

L S Taelor Bureau of Standards Jour Research 
(RP ’iC). 1920 2 771 


path length as, for example, 15 5 cm , 
required in the present set-up and shown by 
the broken curve 

To insure, in the companson, proper 
alignment of the speaal chamber, measure- 
ments were made of the intensity of the 
x-ray beam over its honzontal cross-sec- 
tion m the plane of the diaphragm, N 
As shown by Curve D m Figure 3, the area 
of effective uniformity, about 1 cm wide, 
mdicates the range of proper alignment ” 

Typical results of the companson of the 
special with the secondary chambers, with 
unfiltered radiation from a thin wall, 
deep therapy Coohdge tube, are given in 
Table I 


TABLE I — COMPARISONS OF SPECIAL 
IONIZATION CHAMBER WITH SECONDARY 
CHAMBER 


1 

1 

KV 

1 

Absorption 1 
factor ; 

(h//).,. j 


40 4 63 

4 40 

1 040 

0 998 

60 2 30 

2 205 

1 033 

1 008 

70 2 88 

2 79 

1 028 

1 003 

90 6 08 

6 08 

1 027 

0 908 


Column 2 gives the intensities A m 
roentgens per rmnute as measured with 
the special chamber, Column 3, the m- 
tensities, A at the nuddle of the collector, 
as determmed with the secondary standard 
but uncorrected for air absorption m the 
extra 15 5 cm of path, Column 4, the cor- 
respondmg air absorption factor, as ob- 
tained from the broken curve of Figure 3C 
and by which 7, is multiphed m order to 
obtain the mtensity 15 5 cm nearer the 
diaphragm, at which point the special 
chamber is used, and the last column 
gives the ratio of the mtensities furmshed 
by the two chambers 
At 90 KV (peak) the small chamber 
indicates defimtely too little lomzation 
This IS attributed to the close spacing (5 
cm ) of the collector, C, and high potential 
plate, A, which does not permit full utihza- 
tion of the range of the photoelectrons 


(RPllO) 19^3 S07 ■ Research 
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unfiltered radiation exated by from 40 to 
90 K V (peak) To eliminate as many 
variables as possible, the same diaphragm 
vas used interchangeably on both chambers 
Likewise, the collector electrode of each 


such as was used m previous work," where- 
in the ionization charge was compensated 
over a known interval of time However, 
instead of exposing the chamber for a given 
time by means of an electncall)" operated 



chamber was connected to the same elec- 
trometer Saturation \oItages were sup- 
phed separately Both chambers were 
placed in a fixed position and the tube 
shifted on a track, so that the same beam 
could enter either chamber as desired 
To have this beam moderately well de- 
fined, a diaphragm 16 mm in diameter 
was placed about 2 cm from the wall of 
the 200 KV thm-walled Coolidge tube 
used ' 

Ionization currents were measured by 
means of a null electrostatic compensator, 


» L S Taj lor Bureau of Standards Jour Reseateh 
CRP56; 1929 2 771 


shutter m the x-ray beam, the electrometer 
was connected to the chamber for a defimte 
period by means of an electrically operated 
switch® located at (Fig I) The 
chamber and electrometer tv ere connected 
b}' a shielded rubber cable 

The effective length along the beam of 
the collector of the secondary' standard v as 
4 975 cm so that, for the same diaphragms, 
the effective air volumes ionized in the 
special and secondary’' chambers were in 

"L S TajJor Bureau of Standards Jour Research 
(RP306) 1931 6 807 ^ ^ 

» L S Tajlor Bureau of Standards Jour Research 
(RP397) 1032 8 9 



TAYLOR AND STONEBURNER STANDARD CHAMBER 


29 


TABLE n — AIR ABSORPTION FACTORS 

8 K V (peak) 

(Slack window, Grenz-ray tube)^^ 


Diaphragm 

AbsorpUon path 

Absorption 

position 

distance from target 

factor 

1 (a-b) 

12-18 cm 

1 635 

2 (b-c) 

18-24 cm 

1 593 

3 (c-d) 

24-30 cm 

1 576 


The letters in parenthesis refer to the 
positions in Figure 4 The correction 
factor changes between Positions 1 and 2 
by 4 2 per cent, between 2 and 3, due to 
hardening of the radiation, by only 1 7 
per cent This proves that air absorption 
corrections made in one position cannot be 
apphed to another position without m- 
troducmg a corresponding error 

It IS also evident from these measure- 
ments that, as the distance, d (Fig 3), 
of the middle of the collector electrode 
increases, the absorption correction cor- 
respondmgly increases and may become 
so large that its accuracy of detenmna- 
tion is msuffiaent It is obvious that d 
should be kept as small as possible With 
the chamber used here, d may be as small 
as 5 cm for radiation up to 80 KV 
(peak) , while, for the same range, a 
simple parallel plate or cyhndncal ioniza- 
tion chamber would have a minimum dis- 
tance d = 13 cm and, therefore, at least 
double the absorption correction 

Measurements were made usmg a com- 
meraal Grenz-ray generator and a tube 
■with a thin mdra'um-bubble type of wm- 
dow*^ of such size and position that the 
ionization chamber diaphragm could be 
brought to about 5 cm of the target 
The filament side of the tube was grounded 
(Fig 4), and the voltage regulated by 
means of a slide mre autotransformer 
m the pnmar}^ cu-cuit of the high voltage 
transformer Peak voltage was deter- 
mined from the manufacturer’s cahbration 
111 terms of the voltage, V, on the pnmary 
of tlie transformer (Since accurate values 


” C M Slack Jour Opt Soc Am , 1929 18, 123 
” Sec 1 oolTiolc 12 


of the tube voltage were of no great sig- 
nificance m this particular work, the volt- 
age cahbration was not checked ) 

Air absorption, expressed m terms of 



Fig 5 Air absorption factor for Greni rays 


an absorptaon factor, It/Ic (see Fig 3), 
multiphed by the ionization readmg, I^, 
gives the intensity m roentgens per nunute 
at the point, b, the position of the limitin g 
diaphragm The absorption factor, Ii,/Ic, 
for d = 6 cm is plotted m Figure o as a 
function of the thickness of alununum 
filter used m the beam It is seen that 
for lightly fiiltered radiations, air absorp- 
tion correction may be, with 6 K V 
radiation, as large as 40 per cent The 
need for acciuacy of this correction is 
obvious 

Figure 6 gives a senes of curves showing 
the mtensity, Ib, m roentgens per minute 
at the position & = 12 cm as a function 
of the alummum filtration The lower 
cun.'^e of each parr gives 'the measured 
mtensity while the upper curr^e gives the 
corresponding calculated value at the 
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vjucn tne small chamber should not is m wnX cUamber 

be used The safe working range for the anih.nS position, if the pomt of 

present chamber mCude/hoXir” Se' 

The requirements are illustrated in 
higure 3 which gives a plot of the intensity 
of an \-ra)- beam as a function of the dis- 
tance, e, from the target, T At the lower 
part are mdicated several possible positions 
of an ionization chamber with respect to 
the tube Suppose, for example, the 
intensity, Jj, at the position, h, is to be 
measured The chamber diaphragm would 
be placed at position, iij = b, and the 
middle of the collector electrode at Ci, 
a distance, d, from in, where d is the 
mmimum working distance between col- 
lector and diaphragm Owmg to air ab- 
sorption over the path, b-c, the mtensity 
measured at ei must be corrected to give 
the value as if at the position, ;ii This 
correction cannot be obtained by simply 
keepmg >?i fixed, and moinng away an 
equal distance, d, to the position a' be- 
cause, due to the filtenng action of the air, 
the radiation quahty at g is different from 
that at <r 


Fig -i Diagram of power input to Grenz ray tube 


lower part of the diagnostic \-ray region 
and may be used where, due to “wall 
effect,” measurements with most thimble 
lomzabon chambers become inaccurate 


V MEASUREMENTS OF GRENZ RAYS 

Havmg found agreement between the 
indications of the speaal and the standard 
chambers at voltages ranging from 40 to 
so K V (peaik), the use of the speaal 
chamber may be exdended down to any \- 
ray voltage for which adequate air absorp- 
tion correction can be made 

For measunng so-called “Grenz rays,” 
4 to 12 K V (peak), the necessary cor- 
rections will be indicated and the necessity 
for accurate^ measunng the au absorp- 
tion for each set of experimental conditions 
under which the radiation is used will be 
brought out 

Very soft x-rays (4 to 12 K V ) are ab- 
sorbed by air to such a degree that the 
radiation quahty changes rapidly even in a 
distance of only 5 centimeters The beam 
mtensity should, therefore, be measured 
at the exact position, with respect to both 
tube and filter, where the radiation is to 
be apphed, because it is unsafe to apply 
the mverse square law for computmg m- 
tensities at pomts other than where meas- 
lued Furthermore, it is essential to de- 
termme the air absorption between dia- 
phragm and collector, C, for an air column 
hairnig exactly the same position with re- 


To obtam the am absorption factor to 
be apphed m the chamber workmg posi- 
tion, It IS necessary to move the chamber, 
mcludmg diaphragm, toward the tube a 
distance, d, to the position, ««, and then 
measure the intensities, ty and 4, obtamed 
respectively at the two positions of the 
collector plate, e» ^ uj, and ^ c, The 

ratio Y gives the air absorption factor to 

be apphed to the readmgs made with the 
chamber at the position «i Corrections 
made m this manner are limited to dis- 
tances, d, or greater, from the x-ray tube 
The speaal chamber descnbed, owmg to 
its small size, is particularly well adapted 
to the problem, an unguarded field tyqie 
cannot be made suffiaently small without 
introducing too great field distortion 

The obsened cliange m the air absorp- 
tion factor, as the distance from the tube 
IS changed, is gi\en m Table II 



CHOLECYSTOGRAPHy WITH TETRAIODOPHENOLPHTHALEIN BY MOUTH/ EXPE- 
RIENCE WITH REGARD TO SUCCESS AND UNTOWARD REACTIONS^ 

By R R NEWELL, M D , and EDWARD LEEF, M D , San Francisco 

From the Department of Radiology, Stanford University School of Medicme 


||1N the past five years we have given to 
1,257 patients tetraiodophenolphtha- 
lein by mouth In 1,000 of these 

(80 per cent), the tetraiodophenolphthalem 
collected m the gall bladder to a visible 
degree By chance they were studied in 
two nearly equal groups Of 695 cases 
studied in the first 3 years, 84 per cent 
visuah 2 ed , of 562 cases studied m the last 
2 years, 74 per cent visualized 

The observed difference between these 
two samples of cases is more than ten times 
their standard error If our techmc has 
not decreased m efficiency, we may sup- 
pose that our patients have m later years 
been more narrowly selected 

TECHNIC 

We thmk that neither catharsis nor 
enema is a desirable routine m preparing a 
patient for gall bladder exarmnation 
Fust, two films of the gall bladder region 
are made, searching for calcified stones 
The radiologist sees these films in case 
any suggestive shadow needs further study, 
as, for instance, a lateral view Then (or 
after the si\-hour examination, as m the 
usual case when the patient is also havmg 
a gastro-intestinal study) he is given the 
following typewritten instructions 

At four o’clock (4 00 p m ) drmk glass of half 
milk, half cream Supper at 8 30, consistmg 
of tea ivith sugar but no milk or cream, two 
slices of toast with ]am or jelly but without 
butter, stewed fruit and fresh fruit, baked 
potato without an} cream or butter Imme- 
diately after supper, thoroughly mix the entue 
bottlcful of tetradol mto a glassful of grape- 
juice and drmk all of it If any remains m the 
bottom of the glass, use more grapejuicc to 
dissohe it Nothing but nater can be had 
until midnight, and thereafter nothing at all 

' Rend before the Amencaa Congress of Radiologj, 
tU Chicago Sept 25-30. 1033 


by mouth Come to the x-ray department at 
eight o’clock to-morrow mommg, without 
breakfast 


At 8 A M , a smgle film is made of the gall- 
bladder region, at 60 K V , using the 
Bucky diaphragm The radiologist looks 
at the film and if he is dissatisfied with the 
visuahzation on this 11- hour film, an- 
other IS taken (still fastmg) at fourteen 
hours If stfil no satisfactory shadow is 
visible, we usually have the patient repeat 
the 4-gram dose that evemng and return 
for another 11-hour film and, if necessary, 
a 14-hour film the next day As soon as a 
satisfactory shadow is seen (if ever) the 
patient is told to eat breakfast (fatty) and 
return two hours later for a last film 

We wish to lay stress on the desirabihty 
of havmg the radiologist see each gall- 
bladder fikn as soon as developed so that 
any necessary films (lateral or m opposite 
respiratory phase) may be taken to clear 
up doubt or suspiaon 

For five years we have used the same 
preparabon, namely, tetradol emulsion 
(National Anihne and Chermcal Com- 
pany)* 4 grams, always drunk in a glassful 
of Welch’s grapejmee 

The mtravenous method was onginally 
our routine Before changmg to the orffi 
method as a routme, we gave 31 patients 
3 grams of tetraiodophenolphthalem m col- 
loidal suspension (precipitated by CO 2 
gas), and then at a later date gave the same 
patients 2 grams of the same drug in solu- 
tion intravenously In two cases, concen- 
tration after oral was greater than after in- 
travenous adrmmstration , in four cases 
concentration was the same In 18 cases, 
concentration after intravenous was greater 


Our results do not give information as to nhich of 
the commercial preparaUons of tctraiodophenolphtha- 
Icin available gi\es the best results or shows the fewest 

^ “se of the one preparation 

has been soIel> m the interests of uniformity 


31 



30 


RADIOLOGY 


diaphragm — obtained by multiplying by 
the appropnate absorption factor from 
Figure 6 It is interesting to note m this 
connection that a lateral shift, correspond- 
ing to 0 0055 mm thickness of alurmnum, 
of the first cur\re of any pair brings the two 



Aluminum nitration (mm) 
Fig 0 Ionization intensity curves for Grenz rays 


curves together, within experimental error 
This means that the absorption of 6 cm of 
air IS eqiuvalent to 0 00055 cm of alumi- 
num for the range of voltages and quahties 
covered m Figures 5 and 6 The alumi- 
num equivalence of air is from this 9 2 X 
10~‘ mm A1 per mm of air, which agrees 
favorably with the value 9 X 10 re- 
ported by Siegbahm*-* but is appreciably 
higher than Glasser’s value of 7 9 X 10“'’ 
miUimeters 


'<M Siegbahm The Spectroscopy of X ray (Oxford) 

1925 


The logarithm of the intensity plotted 
against thickness of filter shows a distinct 
curvature up to 0 1 mm A1 filtrabon and 
indicates that there is no “homogeneity 
filter” “ beyond which the quality does not 
change Typical examples of mtensity 
and absorption curves for Grenz rays have 
been given by Jacobson*' and others 
Such curves have value only for a particu- 
lar tube and should be determin^ sepa- 
rately for each type of generator, as brought 
out by using the system indicated m Figure 
4 Here tube emission was measured for 
a constant voltage, V, apphed to the 
transformer, T, and constant current, I, 
through the tube, the input voltage, Vc, 
to the control autotransformer being stabi- 
lized in one case and unstabilized m the 
other " The results m Table III show a 


TABLE tU — GRENZ-RAY EJUSSIONS FOR 
DIFFERENT VOLTAGE WAVE FORMS 


Line 

voltage 

IT 

Stabilizer 

Input 

voltage 

IT 

Emission 

109 

out 

109 

16 07 

m 

out 

104 

16 24 

109 

m 

106 5 

8 83 

104 

m 

106 5 

8 62 


50 per cent decrease m emission wth the 
particular type of stabilization used Since 
the effect of wave form on emission vanes 
between tubes of different types, there is 
httle to be gamed by further investiga- 
tion of the vanation, it sunply empha- 
sizes the necessity for indmdual measure- 
ments with each type of generator used 


“H BehnLcn Zeit fur Tech Phjs 1921 2 153 
>• L Jacobson Am Jour Roentgenol and Rad 
Ther 1929 22, 647 

' All stabilizers of the general Due here used 
produce a distorted tvatc form in the output depending 
upon the load power factor This does not in any u ay 
effect their usefulness for their intended purpose 
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Da\as (1) reported a senes of 305 cases 
showing the inadence of reactions follow- 
ing the intravenous method His findings 
confirm our impression, namely, that re- 
actions are defimtely less by the mtrave- 
nous method Only 75 of his 305 cases 
suffered reactions 

Under the term of “reactions” we have 
grouped all those unpleasant symptoms 
that not infrequently follow oral admmis- 
tration of tetraiodophenolphthalein (Chart 
I) We have recorded these carefully 
smce February, 1931, and present a tabula- 
tion only for these later cases Our data 
for reactions after intravenous tetraiodo- 
phenolphthalem are too few to be statis- 
tically significant 

Besides the unpleasantness of these re- 
actions, we have to consider their inter- 
ference ivith the success of the test Chills 
and vomiting (fortunately not frequent) 
seem defimtely to lessen the chance of 
success However, we have seen (2) several 
cases m which vonutmg came within 20 
minutes of ingestion, yet was followed by 
good concentration in the gall bladder 
Intestinal symptoms (cramps and diarrhea) 
do not seem to prevent the absorption of 
the dye Our data give us a basis for de- 
cidmg how worth while are certain details 
of techmc 

Time of the Evening Meal — The tetradol 
emulsion has always been given about 
9 pm We have 9 1 cases in which the low 
fat supper was taken about three hours pnor 
to the dye, and 469 cases m which supper 
was put off until about 8 30 p M On the 
whole, reactions were more frequent m the 
latter senes The late supper yielded a 
few more non-visuahzations, but tended to 
a higher degree of concentration in those 
that did nsuahze 

If the first film shows no shadow, a 
second film 3 hours later is of defimte value 
We found one chance in siv that the second 
film would show a gall-bladder shadow 
A second dose of dye given 24 hours after 
the first dose (which had failed to give a 
visible gall-bladder shadow) succeeded in 
bnngmg up a satisfactoiy' shadow in half 
of the cases tncd The sight of food does 



not in our expenence cause the gall bladder 
to empty We are reporting this sepa- 
rately (3) 

CONCLUSION 

A review of our expenence in gall-bladder 
visualization ivith tetraiodophenolphtha- 
lein by mouth convinces us 

(1) That as a routine test it is fauly 
satisfactory (SO per cent vusuahzations) 
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time relation of supper to tetraiodo 

effect on incidence of reactions and on success of visualization 


EARLY MEAL 
LATE MEAL 


93 CASES 


469 CASES 


reactions per cent 


S8 


60 


I 0 


45 


44 


14 


14 


I 0 


16 


22 


Table I 
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SUCCESS 

PER CENT OF CASES ATTAINING OR 
j SURPASSING A GIVEN PERCENTAGE 
|C0NCENTRATI0N IN THE GALLBLAODErI 


2 


35 


I Vz 


24 


35 


29 


4 I 


64 


6o 




76 


73 


24 


27 


178 CASES IN WHICH FILM WAS MADE 14 HOURS 


AS WELL AS II HOURS AFTER ORAL TETRAIODO 

OBSERVATION AT 11 HOURS 

OBSERVATION AT 14 HOURS 

102 CASES 

CONCENTRATION, OR BETTER 17 CASES 

STILL NO SHADOW $5 CASES 

1/5 o/b TO IVo CONCENTRATION 76 CASES 

i 

Tab 

RESULTS OF IMMEDIATE 

CONCENTRATION IMPROVED 24 CASES 

CONCENTRATION NO BETTER 52 CASES 

lell 

REPETITION OF TESTS 

OBSERVATION AT 11 a 14 HOURS I sT DAY 

OBSERVATION 2nd DAY 

NO SHADOW 27 CASES 

Z CONCENTRATION )0 CASES 

i ' 2 CASES 

1/5 Vo ' 1 CASE 

NO SHADOW Cal Hor 14 hour*) 14 CASES 


Table III 


than after oral adimmstration, mcluding 
three instances in which visuahzation was 
obtained only by the intravenous method 
There were seven cases that gave no 
visible shadow at all 

Later, we tried several preparations for 
oral admmistration, volunteers takmg four 
kmds at different times Although this 
did show us that commercial preparations 
are better than our COj precipitated dye, 
yet we beheved the mtravenous method 
more dependable However, the differ- 
ence was not thought sufficient to outweigh 


the advantages of a simpler techmc and the 
avoidance of an occasional thrombophle- 
bitis 

REACTIONS 

We are reporting here our study of reac- 
tions after tetraiodophenolphthalein by 
mouth We have not earned out our ongi- 
nal mtention of studynng a similar senes 
intravenously We hope that some ivho 
are domg this routinely mil give us their 
expenences to compare with our oivn 


DID NOT VISUALIZE 


NEWELL AND LEEF CHOLECYSTOGRAPHY 


Davis (1) reported a senes of 305 cases 
showing the incidence of reactions follow- 
ing the intravenous method His findings 
confirm our impression, namely, that re- 
actions are defimtely less by the intrave- 
nous method Only 75 of his 305 cases 
sufiered reactions 

Under the term of “reactions" we have 
grouped all those unpleasant symptoms 
that not infrequently follow oral adrmms- 
tration of tetraiodophenolphthalem (Chart 
I) We have recorded these carefully 
since February, 1931, and present a tabula- 
tion only for these later cases Our data 
for reactions after intravenous tetraiodo- 
phenolphthalein are too few to be statis- 
tically significant 

Besides the unpleasantness of these re- 
actions, we have to consider their inter- 
ference with the success of the test Chills 
and vomitmg (fortunately not frequent) 
seem defimtely to lessen the chance of 
success However, we have seen (2) several 
cases in which vomitmg came within 20 
minutes of ingestion, yet was followed by 
good concentration in the gall bladder 
Intestinal symptoms (cramps and diarrhea) 
do not seem to prevent the absorption of 
the dye Our data give us a basis for de- 
cidmg how worth while are certain details 
of techmc 

Tune of the Evening Meal — The tetradol 
emulsion has always been given about 
9 pm We have 93 cases in which the low 
fat supper was taken about three hours pnor 
to the dye, and 469 cases in which supper 
was put off until about S 30 p M On the 
whole, reactions were more frequent m the 
latter senes The late supper yielded a 
few more non-nsuahzations, but tended to 
a higher degree of concentration m those 
that did visualize 

If the first film shows no shadow, a 
second film 3 hours later is of defimte i alue 
We found one chance m si\ that the second 
film would show a gall-bladder shadow' 
A second dose of dye given 24 hours after 
the first dose (which had failed to give a 
Msible gall-bladder shadow) succeeded in 
bnnging up a satisfactory' shadow m half 
of the cases tned The sight of food does 



not m our expenence cause the gaU bladder 
to empty We are reporting this sepa- 
rately (3) 

CONCLUSION 

A review' of our evpenence m gall-bladder 
visualization with tetraiodophenolphtha- 
lein by mouth conimces us 

(1) That as a routine test it is fairly 
satisfactory' (SO per cent \ isuahzations) 
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PERCEKTAGE CONCENTRATION IN 6ALUBU0DER 

THt CK«TINO fOK E»eH CONCtNTRMItm lltCl-UDES THE C*SE! 
REiCHIHS HICHER COSCENTRRTIOHS. 

Chart 2 


(2) That reactions are frequent and may 
be distressing we have seen none that 
seemed dangerous 

(3) Reactions have comparatively httle 
influence on the success of the test 

(4) A single careful film is sufficient, 
however, if on the failure to obtain a satis- 
factory shadow, a second film is taken 
three hours later 

(5) Such a second film will succeed m 
one-sixth of the cases tned 

(6) Failure to get a good shadow should 
lead one to repeat the dose at twenty- 


four-hour mten^als This succeeded m 
half the cases tned 

(7) Sight and smell of food have no m- 
fluence on the emptying of the gall bladder 
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PHySIOLOGY OF THE GALL BLADDER CHOLECySTOGRAPHY SHOWS NO 

PSYCHIC EMPTYING* 

By EDWARD LEEF, M D , San Francisco 

From the Department of Medicine, Stanford University School of Mediane 


||||T has long been known that chyme, 
especially fatty chyme, on entermg 
the duodenum causes the gall bladder 
to empty Ivy and Oldberg (1), m 1928, 
showed that the mechamsm for this stimu- 
lation IS via the blood stream and named 
the mediator cholecystokinm Boyden 

(2) , m 1928, showed m several mstances 
that there was a shght response to the smell 
of food, but that the amount of bladder 
bile released was neghgible Sandblom 

(3) , in 1933, observed gaU-bladder con- 
traction after human subjects had recaved 
blood transfusion from donors recently fed 
egg yolks Puestow (4), m 1931, showed 
m dogs a shght flow of bile at the smell of 
food We wished to know if “psychic 
stimulation” might be affectmg our routine 
tetraiodophenolphthalem tests m man 

We did this m the foUowmg manner 
If we found two patients the same mommg 

' Read before the American Congress of Radiology, 
at Chicago Sept 25-30 1933 


whose gaU bladders were filled with a good 
concentration (2%) of tetraiodo, these two 
were sent together to the diet kitchen 
where one would watch the other eat an 
appetizmg breakfast consistmg, among 
other foods, of bacon and eggs, but would 
himself eat or drmk nothmg Both would 
then return for another film The fasting 
one would then go to his breakfast and 
return for a third fihn We tried six 
such parrs In aU cases the gaU bladder 
faded to empty m any perceptible degree 
at the sight and smell of food, but did 
subsequently empty after actually eating 
the food 
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ROENTGEN-RAY BURNS 

WITH REPORT OF NINE CASES FROM UNIVERSITY HOSPITAL, PHn^ADELPHIA, 1907 TO 1933 

By GEORGE S ZUGSMITH, M D , Ptitsburgli, Pa 


-jjjpHE story of the dangers and unto- 
j ward results of \-ray radiation and 
radium emanations is one of the 
bravest yet saddest tales of modem medi- 
ane It has been a long tune since 1896 
when Marcuse (1) reported a case of derma- 
titis attending the use of roentgen rays, 
and a malignancy on an old x-ray derma- 
titis The knowledge of prevention of 
bums has advanced greatly since then, but 
it was only recently, 1928 m fact, that 
Posey (2) reported two cases of deep 
bums of the throat resulting from x-ray 
treatments, lastmg from 10 to 15 nunutes, 
which were adnumstered by the physician, 
or his son, and when neither of them could 
give the treatment, by the colored maid 
As to etiology, Lessen (3) recogmzes three 
different kinds of bums primary burns, 
as a result of techmcal errors, secondary 
bums, as a result of cumulative effects 
(endogenous causes), and those resultmg 
from a combination of outer circumstances 
Porter (4) groups his cases more specifi- 
cally lesions resultmg from a smgle mas- 
sive dose, intentional or otherwise, or a 
few exposures at short intervals, cases 
with chrome diseases (pulmonary tubercu- 
losis, lupus, psoriasis, eczema) and treat- 
ment of malignant disease with many ex- 
posures over a long period, professional 
roentgenologists, many of them physiaans, 
who used roentgen rays before knowmg 
their dangers and the proper precautions, 
or without exercising the latter 

ETIOLOGY 

It has been generally agreed that there is 
no idiosyncrasy to roentgen rays Del- 
Buono (5) said “The pathological phe- 
nomenon of idiosyncrasy occurs for mmi- 
mal doses of the drug or element which 
bongs it about, and its effect, m the organ- 
ism m general, is manifested by a shock 
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Feeble doses of x-rays should then produce 
skm lesions which should result in severe 
bums, ulceration, and extensive necrosis ” 
It must be acknowledged, however, that 
there is a defimte variation in the suscep- 
tibihty of the skm of a degree too small to 
be idiosyncratic Bergom€ (6) spoke of 
the state as one of indirect or physical 
anaphylaxis Wmtz (7) showed that 
healthy skm does not show vanabon of 
more than from 10 to 15 per cent m its 
reaction to x-ray, although damaged skm 
or general disease may mcrease the sensi- 
tivity Persons already m a toxic con- 
dition are more prone to manifest acute 
constitutional symptoms than are healthy 
individuals Davis (8) showed that syphi- 
htics and cases with Bnght’s disease do 
not react favorably to the x-ray Figi (9) 
stated that the type of person most suscep- 
tible to the x-ray was one with a fair and 
ruddy complexion, red hair, and a thm dry 
skm Desjardms and Snuth (10) thought 
that the degree of exposure required for ir- 
ntation depended upon 

(1) The complexion of the mdividual, 
and his natural pigments, 

(2) The part of the body (thickness of 
the skm and the number of cell layers) , 

(3) The metabohe state of the skm as 
affected by circulatory and nervous ac- 
tivity 

They beheved that areas of increased 
heat and moisture such as are present in 
the axiUa, grom, penneum, and fatty folds 
in the obese, were more sensitive The 
use of certam chemicals on the skin, such 
as lodme, scarlet R, mercury, pyrogallic 
acid, canthandes, resorem, beta-naphthol, 
tar, iodoform, sulphur, and saheyhe acid, 
also raised sensitinty Martin and Cald- 
well (11) found that other factors mflu- 
enemg the sensitivit} were menses, preg- 
nancy diabetes, arteriosclerosis, gout, ca- 
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chetic states, mjunes, age of the patient, 
area of the body exposed, local anemia, 
dryness of the skin, acidity of the sweat, 
and cutaneous vasomotor imtabihty Del- 
Buono (5) reported a case in which a knee 
wrongly diagnosed as tuberculous was ir- 
radiated a bum developed, and a his- 
tologic exannnation disclosed an old tri- 
chinosis 

Sampson (12) beheved that the sensi- 
tivity was due to differences m skm tem- 
perature He based his conclusions on the 
occurrence of bums m the folds of the 
axilla, etc , m the obese, and on the severe 
reactions obtamed followmg the apphca- 
tion of ice-bags to a part after irradiation 
In some expenments on rabbits, with suit- 
able controls, Martin and Caldwell (11) 
apphed adhesive tape to an area shortly 
after irradiation and ulceration resulted 
They ascnbed this ulceration to the higher 
skm temperature under the tape — mois- 
ture as a factor was ruled out since rab- 
bits do not perspue Rabbits, followmg 
irradiation, similarly exposed to cold by 
means of ice-bags also had ulceration 
Other wnters showed that it was the 
amount of blood m the tissues that deter- 
mined the sensitivity and, therefore, not 
the temperature per se, but the hypererma 
produced by the temperature changes 
which caused the ulceration DelBuono 
(5) showed that the less blood contained 
m the tissue, the less will be its sensitivity, 
and that an injection of adrenalme, caus- 
ing capillary constnction, raised the abihty 
of the area to withstand the ray 

GROSS PATHOLOGY 

Highman and Ruhson (31) thought that 
x-ray produced a senes of events parallel- 
ling sclerodenna The tj pes of pathology 
from tlie work of Desjardins and Smith 
(10) and Davis (S) lend them to a group- 
ing as follow s 

1 irst Degree — Dcpilation and tan pig- 
mentation occurs witlim from 10 to 20 
dajs following the exposure, and ends in 
desquamation Repeated burns of this 
degree lead to chronic radiodermatiUs m 


which there is a dryness of the skm with a 
tendency to cracking, atrophy telangiec- 
tases, permanent alopeaas, and keratoses 
Second Degree — ^Erythema appears m 
from 7 to 14 days, and there is exfohation 
lastmg from one to three weeks Vesicula- 
tion occurs, and the epidermal covenng 
of the vesicles separates The erythema 
shades off to bronzing and leads to atrophy 
after from one to three years If the doses 
are repeated, they may lead to subcuta- 
neous edema and a dense, brawny mdura- 
tion 

Third Degree — Practically all of these 
bums are the result of gross errors in the 
estimation or admimstration of the dosage 
Evidences of extreme irritation may ap- 
pear withm two or three days and, after 
passing through short stages of erythema 
and vesiculation, proceed to the pomt of 
ulceration The burned area is often 
tightly adherent to the underlying tissue 
and may be somewhat depressed There 
are usually patches of keratoses and one or 
more chrome ulcers which may be super- 
ficial or may involve the full thickness of 
the skm and also a considerable portion of 
the soft parts Some heal and then break 
down agam, while others never heal with- 
out surgical inteiw'ention The healed or 
unulcerated portions are hairless and atro- 
phied, wrmMed or smooth, usually dry, 
shmy, and have a blotchy, browmish-blue 
pigmentation The subcutaneous fat may 
be completely destroyed, the muscle may 
be infiltrated or entuely replaced by scar 
tissue, and there may be necrosis of the 
underlymg bone The ulceration is lim- 
ited either wholly or on one or more of its 
sides by a relatively sharp outhne corre- 
sponding to the area exposed The edges 
of the ulcer are thickened, hard, grayish- 
red, and frequently everted Its surface 
IS covered by a grayish, necrotic layer, and 
sero-pumlent exudate The natural tend- 
ency to repair is held m abeyance and, in 
some cases, the mvolved area maj> remain 
intact for a long period without breaking 
dow'n, but if traumatized, small ulcers 
deielop and gradually extend to the mar- 
gins of the field According to Pouts (14), 
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disintegration and sloughing, once having 
begun, ivill continue until a point is 
reached where there is a sufficient blood 
supply to maintain hfe in the tissues 
Even beyond this point there is much 
fibrosis and the tissues are badly crippled 


MICROPATHOLOGY 

The action of radiation on cells appears 
to demonstrate to Mitman (15) that if the 
energ)’’ of radiation is sufficientl}'^ great all 
cells are destroj^ed, though not necessarily 
at once, if the radiation is less intense, 
only the more sensitive ones are destroyed 
{Supra, Michael el al ) If an important 
funcbon is destro)'’ed, the cell ages rapidly, 
if onl}’’ inhibited, the hfe of the cell is 
shortened Even if there is no apparent 
inhibition of function, there may still be 
some slight damage In radiodermatitis, 
the ulcerated area is surrounded by a zone 
of inert but hvmg cells which, having lost 
their abihty to multiply, cannot partici- 
pate m the process of repair, hence the m- 
tractabihty DelBuono (5) beheves that 
the capillanes of the conum are affected by 
very small dosage The first consequence 
is the loss of elastiaty, so that the vasomo- 
tor apparatus no longer functions well and 
the skin is handicapped m its power of re- 
sistance For larger doses, the lumen of 
the capdlanes becomes smaller, even to 
obhteration, or an extravasation may oc- 
cur, with subsequent telangiectasis Du- 
erck, quoted by Matas (16), beheved that 
the underlying pathology was a progres- 
sive, proliferative endarteritis, obhteratmg 
the arterioles of the derm and subdermal 
connective tissue, leadmg to a gradual but 
fatal ischerma and nutritional disturbance 
in the radiated field Whether imtiated 
primarily m the endothehum of the ar- 
terioles, or secondary to correlated changes 
in the perivascular connective tissue, is not 
fully determined, hut the latency is ex- 
plained by endothehal prohferation Cole 
(17) found the specific changes to be (1) 
smooth muscle swollen, due to vacuolation 
and distention of the cells ivith hyaline 


matenal, (2) blood vessels obhterated, 
(3) capiUanes showing telangiectases, (4) 
in the hands, the bones show absorption 
of osseous tissue of the whole or part of the 
tenmnal phalanx There is swelhng of the 
collagen, m the conum, subcutaneous tis- 
sue, and walls of the blood vessels, as shown 
by Wolbach (18, 30) This altered con- 
nective tissue does not regenerate, but new 
connective tissue is laid down by surviving 
or ingrowing fibroblasts, and this is the 
process that leads to the shrunken, mdu- 
rated condition of chrome x-ray dermatitis, 
and accounts for thickemng of the blood 
vessels Skin and experimental tissues 
show swellmg of cells and nutotic dinsion 
on about the fourth day, and in the super- 
fiaal layers there is a polymorphonuclear 
reaction to actual necrosis The human 
changes are (1) complete loss of the ap- 
pendages of the epidermis, (2) replace- 
ment of the normal collagen by a pecuharly 
dense hyaline collagen, nch m elastic fibers 
and poor in cells , (3) obliterative processes 
m the blood vessels of the conum and sub- 
cutaneous tissues, (4) necroses of varying 
size m the conum, immediately beneath 
the epidermis, m the earher stages around 
thrombosed telangiectases (in the later 
stages these telangiectases may be nearly 
absent), (6) response to necroses by repara- 
tive proliferation of a part of the epi- 
dermis The immediate, imtial change is a 
focus of localized edema beneath the epi- 
dermis The epidermis becomes sepa- 
rated from the viable conum by an edema- 
tous layer which contains only necrotic 
cells which is often infiltrated with fibnn 
There is practically no attempt at repair 
by the orgamzation of these nunute sub- 
epithehal necroses owing to the pathologic 
condition of the deeper-lymg connective 
tissues The gap is speedily covered by 
the regeneration of the epidermis so that 
the effect of the occurrence of these ne- 
croses IS to produce a downward migration 
of the epidermis This epidermal pro- 
liferation IS not supported by conum, since 
the conum is destroyed This sustained 
prohferation, for many years m contact 
with an abnormal supporting tissue, Wol- 
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Fig 1 The focus of localized edeiua below the epi- Fig 2 An obliterated artenole and what begins to 
dennis, the round-cell infiltration, and the disarrange- look like nests of cells 
ment of the conum characteristic of the lesion 


bach beheves may be the development of 
caranoma 

SYMPTOMATOLOGY 

There is usually a penod of incubation of 
the burn dunng which no effects are mam- 
fest although, in some of Pfahler’s cases 
(19, 20, and 21) of abdotmnal bums, nau- 
sea and vomiting were observed within a 
few minutes after exposure In cases 
of \-ray dermatitis among professional men 
Cole (26) found (1) that there are no 
symptoms for an indefimte penod, (2) 
that the hands become dry, and there is a 
loss of the touch and temperature sense, 
(3) the gnp is weakened , (4) there is pam, 
especially at mght, sufficient to prevent 
sleep In the first degree bums, there is 
depilation, bummg (occasionally severe 
enough to be called pain), atrophy, and 
telangiectases The second degree burns, 
m which the pam is much more severe, 
show the above symptoms intensified, 
1 esiculation, and also there is present a 
raw sensation In bums of the third de- 
gree, all of the symptoms are still so much 
more pronounced that there is loss of func- 
tion and finally actual necrosis The pain 
m this type is intense, making morphine 
addicts of some of the patients, and it is 
believed to be due to (1) irritation of the 
nerve endings by infection, (2) changes in 
the nerves caused bv ravs, or progressive 


obliteration of the blood vessels, (3) pres- 
sure on the nerves by the scar Davis (22) 
beheved that one or all of these were the 
cause Occasionally there may be marked 
subcutaneous edema and ankylosis if the 
bum has affected the jaw or knee as m 
cases of Bevan (13) and New (24) Many 
of the bums produce loss of function by 
pam or swelhng, and, in bums of the anus, 
this loss of function may produce a vanety 
of additional subjective symptoms Since 
the burns produce so much disfigurement 
and scarnng, nervous symptoms are fairly 
common A profound neurasthema may 
develop hliAael (25) says that x-ray 
bums are cosmetically offensive, may give 
rise to distressing subjective sjmiptoms, 
may disturb function, and are potentially 
malignant 

TREATMENT 

Some writers prefer the use of actinic or 
ultra- vuolet light in the active treatment of 
roentgen-ray bums, but the majonty feel 
that this form of treatment has httle or no 
value and that, since the ongmal damage is 
a proliferative endartentis, further irradi- 
ation will only aggravate the condition 
The delay necessitated by such treatment 
causes much unnecessary pam and may 
giv e sufficient tune for the beginmng of 
malignant degeneration The cases of 
New (24), Porter (4), Davis (8), Cole (17), 
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disintegration and sloughing, once ha\nng 
begun, wll continue until a point is 
reached where there is a sufficient blood 
suppty to maintain hfe in the tissues 
Eien beyond this point there is much 
fibrosis and the tissues are badly cnppled 


matenal, (2) blood vessels obhterated, 
(3) capillaries showing telangiectases, (4) 
in the hands, the bones show absorption 
of osseous tissue of the whole or part of the 
terminal phalanx There is swelling of the 
collagen, in the conum, subcutaneous tis- 


MICROPATHOLOGY 

The action of radiation on cells appears 
to demonstrate to Mitman (15) that if the 
energ)’' of radiation is sufficiently great all 
cells are destroyed, though not necessanly 
at once, if the radiation is less intense, 
only the more sensitn^e ones are destro)'ed 
{Supra, Michael el al ) If an important 
function is destroyed, the cell ages rapidly, 
if only inhibited, the life of the cell is 
shortened Even if there is no apparent 
inhibition of function, there may still be 
some slight damage In radiodemiatitis, 
the ulcerated area is surrounded by a zone 
of inert but living cells which, hanng lost 
their abihty to multipty, cannot partia- 
pate m the process of repair, hence the m- 
tractabihty DelBuono (5) beheves that 
the capillanes of the conum are affected by 
very small dosage The first consequence 
IS the loss of elastiaty, so that the vasomo- 
tor apparatus no longer functions well and 
the skin is handicapped m its power of re- 
sistance For larger doses, the lumen of 
the capillanes becomes smaller, even to 
obhteration, or an extravasation may oc- 
cur, with subsequent telangiectasis Du- 
erck, quoted by Matas (16), beheved that 
the underlying pathology was a progres- 
sive, proliferative endartentis, obhteratmg 
the artenoles of the derm and subdermal 
connective tissue, leadmg to a gradual but 
fatal ischenua and nutntional disturbance 
m the radiated field Whether imtiated 
pnmanly in the endothehum of the ar- 
tenoles, or secondary to correlated changes 
m the penvascular connective tissue, is not 
fully determined, but the latency is ex- 
plained by endothehal prohferation Cole 
(17) found the specific changes to be (1) 
smooth muscle swollen, due to vacuolation 
and distention of the cells with hyaline 


sue, and walls of the blood vessels, as shoivn 
by Wolbach (18, 30) This altered con- 
nective tissue does not regenerate, but new 
connective tissue is laid down by surviving 
or mgromng fibroblasts, and this is the 
process that leads to the shrunken, indu- 
rated condition of chrome \-ray dermatibs, 
and accounts for thickenmg of the blood 
vessels Skm and expenmental tissues 
show swellmg of cells and nutotic dinsion 
on about the fourth day, and m the super- 
ficial layers there is a polymorphonuclear 
reaction to actual necrosis The human 
changes are (1) complete loss of the ap- 
pendages of the epidermis, (2) replace- 
ment of the normal collagen by a peculiarly 
dense hyahne collagen, rich m elastic fibers 
and poor in cells, (3) obhterative processes 
in the blood vessels of the conum and sub- 
cutaneous tissues, (4) necroses of varymg 
size in the conum, immediately beneath 
the epidermis, in the earlier stages around 
thrombosed telangiectases (in the later 
stages these telangiectases may be nearly 
absent) , (5) response to necroses by repara- 
tive proliferation of a part of the epi- 
dermis The immediate, imtial change is a 
focus of localized edema beneath the epi- 
dermis The epidemus becomes sepa- 
rated from the nable conum by an edema- 
tous layer which contains only necrotic 
cells which is often infiltrated with fibnn 
There is practically no attempt at repair 
by the organization of these minute sub- 
epithehal necroses owmg to the pathologic 
condition of the deeper-ljong connective 
tissues The gap is speedily covered by 
the regeneration of the epidermis so that 
the effect of the occurrence of these ne- 
croses is to produce a downward migration 
of the epidermis This epidermal pro- 
liferation IS not supported by conum, since 
the conum is destro^'ed This sustamed 
prohferation, for many years m contact 
with an abnormal supporting tissue, Wol- 
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patient had bums of the anterior surface 
of the chest and lower part of the neck 
Seven years before she had had x-ray treat- 
ments for Hodgkin’s disease, one treat- 
ment daily for a month and two treat- 
ments a week for two years About five 
years pnor to her admission to the hospital, 
her chest began to bhster There was in- 
tense pain, itching, and the skin of the 
chest was red and hard Folio wmg the 

cleaning of her chest wound, and a graft on 
Nov 12 which seemed to take, the patient 
was discharged, having improved consider- 
ably 

Case 3 E C T , male, 40 years of age, 
was admitted on March 15, 1919, and dis- 
charged on April 17, 1919 (33 days) The 
patient had an x-ray ulcer of the back 
On Jan 10, 1919, he had had a gastro- 
jejunostomy, foUowmg which he had pro- 
longed fluoroscopic examinations An ul- 
cer developed and gave pain of an intense 
character which could be qmeted only with 
heroin On March 21, 1919, the ulcer 
was exased, and his recovery was un- 
eventful 

Case 4 R W , female, 37 years of age, 
was admitted on Jan 5, 1927, and dis- 
charged on May 5, 1927 (120 days) Fol- 
lowing a complaint of excessive bleedmg at 
the time of her penods, the patient was 
given two deep exposures of x-ray to the 
abdomen which lasted 25 imnutes each, a 
treatment which caused nausea and vomit- 
ing Two weeks later, she was given one 
treatment to her back which lasted an 
hour and a half Two weeks later she be- 
gan to have itching of the skin, a mahog- 
any color, and sloughing The pam was 
so severe that herom in quite large doses 
was required Butescin pictrate reheved 
the itching An Alpine lamp (used in 
192G) caused irritation and fever On 
admission to the hospital, the ulcerated 
area was about 15 cm in diameter Da- 
kin’s solution, phenol dressings, and raer- 
curochrome, 1 per cent, were used to 
cleanse the w'ound On Jan 8, Jan 13, 
and Jan 20, 1927, skin grafts were taken 
from the thighs An infection de\ eloped 
and saline dressings were employed In 


seven months, four ddbndements were 
done upon the ulcer on the back The 
patient was given phenol omtment for tt e 
relief of pam locally On March 1 and 
March 19, 1927, Thiersch grafts from the 
thighs were done, and on Apnl 8 and Apnl 
11, 1927, pinch grafts were done An in- 
fection of the area (beheved to be Bacillus 
pyocyaneus) hindered the success of many 
of the grafts On April 27 and again on 
May 5, 1927, other grafts were done, 
which covered all but a small area and 
which took successfully, the patient being 
sent home greatly unproved and with no 
pain 

Case 5 J P , male, 24 years of age, 
was admitted on Apnl 25, 1927, and 
finally discharged on Oct 27, 1927, a total 
of 118 days Between these dates, he had 
been re-admitted twice Following a treat- 
ment course for eczema five months before 
admission, a second degree bum had de- 
veloped, which had healed and sloughed 
out There were contractures and the 
wound was very tender, being espeaaUy 
painful when the patient was waUong 
The sloughing in the affected area had ex- 
posed the tendon On May 12, 1927, a 
d^bndement was done to reheve the pa- 
tient, who suffered considerable pain 
Following this, he was treated with Da- 
kin’s solution, antiphlogistm, and bone 
aad, with no improvement Curettement 
was then advised On June 30, 1927, a 
large skin flap, three inches in diameter, 
the upper end of a Gilhes tube graft, was 
attached, unsuccessfully Ultra-violet radi- 
ation was recommended, but this resulted 
m no improvement On Sept 10, 1927, a 
skin graft of the Reverdm t^e was done, 
and two days later, the femoral artery was 
exposed and stnpped of the sympathetic 
nerve fibers On Oct 18, 1927, six small 
pinch grafts were apphed to the mvolved 
area, which took successfully Bier’s hy- 
peremia was suggested, and apphed with- 
out much success On his discharge, the 
patient still had a chrome ulcer 
Case 6 J P L , male, 37 years of age, 
was admitted on hlay 17, 1929, and dis- 
charged on May 26, 1929, a period of 9 
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Blair (32), Desjardins and Smith (10), 
Barrow (33) and others, show that the type 
of treatment generally used for roentgen- 
ray bums IS palliative until surgery is re- 
quired or thought indicated In the less 
severe bums and tlie early stages of the 
severe third degree bums, many lotions and 
ointments have been tned, most of them 
inth little success Dodd’s solution, made 
up of phenol 1 85 c c , zinc oxide 15 5 gm , 
glycerin 4 c c , and lime water to make 250 
c c , has been found to give some rehef 
when daubed on inth cotton and left to 
dr)*^ No caustics, irritants, or antiseptics 
are indicated unless there is a severe infec- 
tion and then hot saline compresses maj'- 
give much rehef and improve circulation 
A useful measure m first degree bums is 
the sprajnng on of paraffin films or rmxtures 
such as balsam of Pern 4 c c , castor oil 
2 c c , Venetian turpentine 2 c c , and alco- 
hol to make 100 cubic centimeters To 
remove sloughing and necrotic tissue from 
an ulcer, Dakin’s or hychlonte solution 
1/20 or 1/30 is recommended The hy- 
chlonte is believed to be supenor because 
of its more constant chemical quahties 
For recalcitrant lesions, surgery must be 
undertaken Porter and VTute (26) feel 
that all ulcerations which, under ordinary 
treatment, remain open after three months 
should be thoroughly exased and A’^ery 
carefully exammed The subsequent 
treatment depends on the result of the ma- 
croscopic exammation there should be 
skin graftmg, further evasion and grafting, 
or amputation Keratoses should be re- 
moved by electro-dessication or coagula- 
tion In evasion of a burned area, one 
must go beyond the visible lumts of the 
bum, since much of the damage is micro- 
scopic and extends further than one is 
led by gross inspection to beheve Wide 
evasion is the only sure ivay of rehevmg 
the pain Skm grafts should be apphed 
to the excised area immediately, if there is 
a certainty that all damaged tissue has 
been removed If doubtful tissue is left. 


abdommal or chest walls, the graftmg 
should be deferred until there are granula- 
tions The type of graft used is deter- 
mined largely by mdimdual evpenence 
New (24) feels that the tube flap gives a 
better cosmetic result and better color 
than the full thickness graft Bevan (23) 
uses primary evasion and closure m ac- 
ceptable cases, such as m bums of the anus 
Reverdin, Thiersch, full thickness, and 
flap grafts have been used by different men 
mth good results 

PREVENTION 

In the prevention of v-ray bums, Dans 
(27) recommends The further education of 
those using the v-ray as to its dangers, a 
better protection for the patient and the 
operator, and education of the pubhc 
There should be a limi tation of the indis- 
criminate sale of v-ray machines and ap- 
paratus, as many bums have occurred 
(Hazen, 28) from their use m beauty shops 
Pfahler (19) and Tousey (29) stress care- 
ful measurement of timin g, notice as to 
milhamperage and filtration, detailed and 
complete records, a device to prevent the 
omission of the filter, and attention to the 
fact that patients be reminded not to use 
irritants following the v-ray For roent- 
genologists, the carr^ong of an unexposed 
dental film m the pocket for two weeks at 
a time is reco mm ended to determine if their 
protection is adequate 

The foUowmg group of cases of v-ray 
bums were referred to the surgical semce 
of the Umversity Hospital durmg the 
period from 1907 to 1933 None of these 
cases recaA’’ed roentgen therapy or diag- 
nostic irradiation at this hospital 

Case 1 W C E, was adnutted on 
Aug 29, 1907, and discharged on Oct 16, 
1907 The patient was diagnosed as 
havmg v-ray bums of the hand, and gave 
symptoms of pain, deformity, and loss of 
function After amputation of a finger, 
the condition improi ed 

Case 2 hf T , female, 30 } ears of age, 


owmg to the impossibihtj'’ of eomplete ev- 
asion due to its mAmlAung nerv’^es, artenes, 
tendons, or the whole thickness of the 


was admitted on No\ 11, lOlS, and dis- 
charged on Noa’’ 20, 191S (0 days) The 
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take well, but became black and gan- 
grenous at its margins, though the rest of 
the flap, at the top of the wound, did well 
Below this area the wound sloughed out 
and showed unhealthy, necrotic margins, 
with a fibrous, white, and avascular base 
Very httle granulation seemed to take 
place over this area and pain was still 
present to a marked degree This was the 
condition at the time of the writing of this 
paper 

AH of them had pam as the most promi- 
nent symptom, loss of function and dis- 
figuration being the next symptoms of im- 
portance A long senes of exposures 
caused five of the bums, while three of the 
others were due to a smgle great over-ex- 
posure In seven cases, paUiative meas- 
ures were tned before surgery, with poor 
results In two cases ultra-violet light 
was used with no result In one case there 
was a severe reaction to this form of treat- 
ment The result of surgery was chmcal 
cure in seven cases In one of the others, 
the result was improvement, and in the 
other malignant degeneration had oc- 
curred before the ulcer was treated The 
type of surgery used was excision and 


Thiersch grafts in three cases, excision and 
Reverdin grafts in two cases, exasion and 
full thickness graft of the flap tj^ie in two 
cases, and amputation in two cases The 
average number of days of hospitalization 
was 39, a figure which is necessanly low 
because of the mne patients — four were 
treated m other hospitals after their dis- 
charge The surgery used must depend 
largely on the location of the bum, loose- 
ness of adjoimng tissues, thickness of the 
tissues, and the blood supply 

I would hke to thank Dr I S Ravdm 
of the Umversity of Pennsylvama, -without 
whose assistance and advice this paper 
would not have been completed 
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TABLE I — CHART OF ALL CASES TREATED AT UNIVERSITY HOSPITAL FROM 1907-1933 


Case 1 

Sc\ 1 

Age 

Etiology of 
bum 

Location 

Treatment 

Result 

Hosp 

days 

MM 

Incomplete records 

Bum of hand 

Amputation of 
finger 

Good 

19 

H 

Female 

30 

Treatment for 
Hodgkin s di 
sease 

Ant surface of 
chest and 
neck 

Exasion of ul- 
cer 

Reverdin graft 

Good 

9 

Bi 



Fluoroscopic ex- 
amination 

Ulcer of back 

Excision 

Improvement 

33 

K W 

Female 

H 

Profuse menor- 
rhagia 

Ulcer of back 

Evasion of ulcer 
TTiiersch graft 

Improvement 

120 

J E 

Male 

24 

Treatment for cc 
zeraa 

Left popliteal 
space 

Dfebndement 
and Rexerdm 
grafts 

Result poor 

118 

J P I 

Male 

■ 

Fluoroscopic re 
moval of for- 
eign bodj 

Base of 3rd 4lh 
and 5th fin- 
gers 

Amputation 

Good 

9 

R \\ 

Female 

43 

Treatment for 
fibroids 

Ulcer of abdo 
men 

Evasion and 
Thiersch 
grafts 

Improvement 

30 

J G 

Male 

... 

62 

Treatment for 
pwiasis 

Llctr of chest 

Evasion and 
Thiersch 
grafts 

Caranomatous 

degeneration 

24 

H D 

1 

m 

1 

I luoroscopic re 

1 nioxal of for- 
1 cign bod\ 

Lateral aspect 
ol right knee 

Evasion — full 
thickness flap 
graft 

Improvement 

SG to date 
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days plus hospitali 2 ation at another hos- 
pital Seven months before admission, the 
patient had run a needle into his palm 
X-ray films were made and fluoroscopic re- 
moval was attempted for seven or eight 
minutes, at a distance of six inches Two 
more roentgenograms were taken and the 
fluoroscope was again apphed for from 
three to four rmnutes Five days later, 
the hand began to swell, broke down, and 
discharged pus A chrome ulcer developed 
over the base of the third, fourth, and fifth 
fingers On May 18, 1929, a d^bndement 
was done and the involved seebon showed 
a chronic ulceration, mth granulation and 
necrosis, also considerable epithehal h}”^- 
perplasia at and beyond the edges of the 
ulcer There was no true malignancy 
Dressings of mercurochrome, 2 per cent, 
and Dakin’s solution were tned The 
patient was discharged at his own request 
on May 26, 1929 A follow-up note on 
Aug IS, 1929, stated that he had gone to a 
hospital in New Jersey where an amputa- 
tion was done, leaving only the thumb 
The wound had healed, and he had no 
pain 

Case 7 R W , female, 43 years of age, 
was admitted on June 16, 1911, and dis- 
charged 30 days later Seven years pre- 
vious to her admission to the hospital, the 
patient had had roentgen-ray treatments for 
fibroids, which lasted about a year Three 
years before admission, a large blood vessel 
broke in the affected area, and she has had 
severe burmng pains and a small ulcer on 
the abdomen, about the size of a ten-cent 
piece A wide exasion was done and five 
pieces of skm from the right thigh were 
grafted onto the involved area These 
sloughed out, but a second graft was done 
which proved to be more successful On 
discharge from the hospital, the patient 
still had a very small wound 

Case 8 J G , male, 52 years of age, was 
admitted on Nov 24, 1931, and discharged 
on Dec IS, 1931, a total of 24 days The 
patient had had psoriasis for 21 years prior 
to his adnnssion Seven years before his 
adrmssion, he had v-ray and lamp treat- 
ment for three years Following the last 


treatment an area of “scorching” was 
present on his chest This area was tender 
and painful and later became ulcerated 
It healed to about the size of a quarter 
but would break down followmg any 
trauma After a slight trauma five months 
before admission the ulcer broke down and 
became about the size of an orange There 
was much pam — even the tou chin g of the 
ulcer by the clothing caused discomfort 
and a sero-sangumeous discharge The 
patient was treated by a wide exasion of 
ulcer and scar from his chest and one 
week later a Thiersch grafting was done 
The wounds were dressed with white 
1 asehne gauze which had prenously been 
irradiated under a Mercury Arc Light for 
one and a half hours at a distance of eight 
inches The majority of the grafts had 
taken at the time of discharge Six months 
later, the ulcer which biopsy had proven to 
be spinocellar caranoma had broken down 
again 

Case 9 HD, male, 23 years of age, 
stated, upon his admission to the hospital, 
that eight months prenous a small piece of 
steel entered his knee region It was located 
under the fluoroscope and removal was 
attempted at the time The patient fur- 
ther stated that he was m the fluoroscopic 
room for about an hour and a half About 
a week later, the skm began to darken as if 
sunburnt It then became sore, the skin 
pores turned purple, vesicles formed, and 
an area about four inches in diameter 
sloughed out It is healed up to about one 
inch m diameter but has sloughed out 
again Almost all types of ointments 
have been used without success The 
patient had been treated in the hospital 
with wet sulphen dressings, alternating 
with bone aad dressmgs A radical ex- 
asion was done on Feb 11, 1933, leaving a 
fauly healthy granulating base The 
wound was dressed and the edges were pro- 
tected with paragin gauze Three days 
later a full thickness skin flap was pat- 
terned on the thigh aboi e the ulcer, to be 
turned down in about five days, and on 
Feb IS this flap was brought down over 
the upper ball of the ulcer It did not 
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M RTHRITIS may be defined as a 
//A, generahzed disease, with joint 
manifestations No single infec- 
tious or traumatic condition may cause 
this disease, no metabolic disturbance, but 
some vanation of all these may combine 
to be a factor m its causation 

Much confusion is apparent in the 
terminology m that “degenerative arth- 
ntis” IS also descnbed as “hypertrophic,” 
and “proliferative” is designated as “atro- 
phic ” This contradiction is due to the 
fact that one group bases terminology on 
changes m soft parts, whereas the other 
group bases it on bone changes 

Before deahng with the pathologic pro- 
cesses which involve the joint, we might 
well remember its normal parts, namely, 
its articulating surfaces composed of car- 
tilage, the s>novial membrane, synovial 
fluid, and hgaments Neither periosteum 
nor free bone is normally found m a joint 
The diagnosis of a joint condition is ac- 
compbshed by carefully considering the 
changes m one or more of its component 
parts, of which the cartilage is probably 
the most important The vanous chronic 
conditions met -with in arthntis are due 
mainly to the involvement of the carti- 
lage 

Many infectious types of arthntis seem 
to involve the synovial membrane, with 
increased changes in the amount of syno- 
iial fluid In these types of jomt infec- 
tion a return to the normal condition 
may be reasonably hoped for, while, when 
the cartilage is involved, the return to 
iiotinal condition depends largely upon 
the degree of seienty of the infection 
It IS known that cartilage reproduces it- 
self to a limited degree onh , and if a por- 
tion IS complctcl} dcstroi cd dow n to the 


bone, Nature replaces it either with fi- 
brous or osseous tissue It is in this man- 
ner that what may be called “free bone” 
in a jomt is developed 

For a roentgen consideration of the 
arthntides, we vnU classify arthntis as to 

I Traumatic Type 

II Infectious Type 

III Atrophic Type 

IV Hypertrophic Type 

I Traumatic Type — ^This type ex- 
hibits the picture of capsular distention, 
with increase m synovial fluid It dif- 
fers little from the first stage of an infec- 
tious process in which a sweUing of the 
soft tissues exists However, if continued 
over a long time, destructive and produc- 
tive changes occur in the joint Trauma- 
tic joints are usually seen as occupational 
injuries (for mstance, in nveters), they 
result m postural deformity due to re- 
peated mjury to the joint surface, and they 
are seen in injuries of bone in which trauma 
causes proliferation 

The injury may be of any one of several 
types 

(1) A single severe injury to the joint 
cartilage , 

(2) Repeated mild trauma to the joint 
cartilage , 

(3) Disorganization of the mechanics 
of a joint, 

(4) Faulty weight-beanng on account 
of bony deformity so that use bnngs 
about repeated injury to the joint 
surface, 

(5) Gradual deformity^ of a joint by 
abnormal pressure 

II The Infechous Type— This type 
includes tuberculosis, gonorrhea, syphilis. 
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present The cartilage in this stage has 
become involved and may be more or less 
destroyed, according to the seventy of the 
infection, evidenced by the fact that the 
joint space is narrowed The infection 
may have locahzed sufficiently at one part 
of the joint to destroy all the cartilage and 
actually involve the bone beneath, in 
this event any bone change can be easily 
seen upon the plate While the soft 
tissues around the joint are still swollen, 
there may be atrophy of the soft tissues 
above and below the joint, particularly 
true in long-standing infections, such as 
tuberculosis This second stage is variable 
as to length of time, and the same changes 
persist as long as the infection is active 
The atrophy, however, becomes greater 
the longer the acute stage exists There 
IS no production of new bone, as this is a 
repair process and cannot take place dunng 
the height of the disease 

With the subsiding of the infection, the 
third stage, or the stage of repair, is ush- 
ered m Here too, the picture is shghtly 
different, depending upon whether the 
examination is made at the begin mng or 
at the end of this stage The swelhng and 
fluid have disappeared, the atrophy is 
still present, and will disappear only when 
the joint begins to function agam The 
destructive process, however, has ceased 
and repair now takes place Unfortu- 
nately the cartilagmous surfaces which are 
so easily attacked have httle recuperative 
power m themselves Cartilage repro- 
duces itself to only a limited extent, and 
so Nature has to fall back upon two sub- 
stitutes the destroyed area is either 
filled in M ith fibrous tissue or the raw, ex- 
posed bone prohferates, filling up the de- 
stroyed area This overgrowth is spoken 
of as exostosis and its extent is dependent 
entirely upon tlie extent and seventy of 
the infection Wfficre two opposing ar- 
ticulating surfaces are denuded of carti- 
lage, the resulting ncu bone formation from 
both surfaces ma) unite and produce actual 
bonj ankjlosis It is interesting to note 
that the infection or its toxins shows a 
marked predilection for the ligamentous 


attachments, and the first bone prolifera- 
tion is found m these points 
III Atrophic Arthritis — In a study of 
62 cases conducted by us, we found the 
atrophic type of arthritis, with its carti- 
laginous destruction and ankylosis, pre- 
dommant in tall, poorly developed, slender, 
visceroptotic individuals, and in females 
In the latter, pain, disability, and deform- 
ity seem to be the chief complaints 

The atrophic lesions are generally seen 
from birth to middle life The x-ray 
examination shows marked atrophy of 
both soft tissues and bone, and the jomts 
are frequently partially ankylosed due not 
to bone but to fibrous changes and muscle 
contracture There is extensive absorp- 
tion of cartilage, even to the pomt of its 
complete destruction m certain areas, but 
apparently Nature makes no attempt at 
new bone formation There is a thirming 
or destruction of the joint cartilage, with 
atrophy of all soft tissues and bone from 
disuse Though there is no new bone for- 
mation as a rule, frequent subluxation of 
the joint due to tendon contraction is seen 
with lack of motion due to fibrosis and 
contracture The earhest pathologic 
change is prohferation of the synovial 
membrane, which is not definite in roent- 
genograms, but, the marked osteoporosis 
and decrease in density of the bone ends 
give the appearance of atrophy in the 
x-ray plate 

In the atrophic type of arthritis, we note 
an early prohferation of the synovial mem- 
brane, ivith erosion of the articular carti- 
lage and pannus formation FmaUy, de- 
struction in the articular cartilage takes 
place, with fibrous or bony ankylosis It 
IS ID this tjqie of arthritis that motion is 
essential in the treatment of the joints 
■f\Tien the joint has recorered as far as 
possible there is absence of swelhng and 
fluid, atrophy has disappeared, followed 
by the marked formation of exostosis or 
actual bony ankjdosis, depending entirely 
upon the seventy of the lesion 

IV Hypertrophic Type —This is a dis- 
ease almost mvanably associated with 
indmduals of middle and old age, since 
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Fig 1 Traumatic arthntis Dorsal ventral view 
of foot showing union at metatarsal phalangeal joint 
of big toe due to trauma (see arrow) Patient lacked 
a large stone by mistake resulting in bony umon 
after which followed traumatic arthntis 

pneumococcic infections, etc , and those 
types of arthntis which have the same 
chmcal manifestations, though the exact 
etiologic factor is unknown This group 
does not seem to be limited to any age pe- 
nod, and is as prevalent in the second as 
in the third age penod It is true that 
certain acute infections, such as gonorrhea 
or tuberculosis, are more common m the 
second age penod 

The first change to take place is swelhng 
of the synonal membrane In the ma- 


jonty of affected joints, the flesh and shn 
outline will indicate this by the enlarge- 
ment of the soft tissues With this in- 
flammatory change of the synonal mem- 
brane, fluid will form, m most jomts one 
can infer this by the position of the part 
and the swelhng around the jomt In 
the case of the knee, the nding patella 
will be seen If this infection is severe, 
the next point of attack will be the carti- 
lage Here also the structure is not de- 
monstrable by the \-ray and again the con- 
dition must be determmed by indirect 
e\ndence, that is, the width of the jomt 
space If the cartilage is uniformly eroded, 
the joint space will be narrowed The 
infection may go on to complete destruc- 
tion in certain areas and attack the bone 
beneath Immediately the bone becomes 
involved there is direct evidence of de- 
struction that can be demonstrated upon 
an \-ray plate 

From an \-ray standpomt, infectious 
arthntis presents three different appear- 
ances, according to the stage of the disease 
at the time of the exammation In the 
first stage, at the onset of the infection, the 
plate shows distmct swelhng of the soft 
tissues around the joint, with mcrease of 
synovial flmd That there is no cartilagi- 
nous destruction is evidenced by the 
fact that the joint spaces are of normal 
width Since the cartilage has not been 
involved, of necessitj'- there can be no bone 
change There is no atrophy, as suffi- 
cient tune has not elapsed to bring about 
this condition This stage gives the same 
\-ray appearance as an acute polyarticu- 
lar rheumatism or an injury to the joint 
without fracture, because in those condi- 
tions flmd and periarticular swelhngs are 
also present, and no cartilaginous changes 
appear 

In the second stage the disease probablj 
reaches its maximum intensity and in time 
changes take place m the joint and bone 
When sufficient time has elapsed for the 
joint to become more or less immobilized, 
either from pain or treatment, consequent 
atrophy of the bones forming the joint 
appears The swelhng and fluid are still 
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lesions were in the lumbar region, and 
became progressively fewer as one as- 
cended the vertebral column Therefore, 
in the case of a heavy, well-developed m- 
dividual, it seems that those segments 
which are under the greatest mechamcal 
stress imdergo the greatest amount of 
strain and hppmg 

As Pemberton concisely says, the periph- 
eral circulation becomes greatly slowed 
up in hypertrophic arthritis, with the re- 
sultant formation of fibro- and chondro- 
osseous spicules deposited m various sites 
We noted a strong tendency for the liga- 
mentous structures about a ]omt to be- 
come ossified, with marked dirmnution 
of function in the joint In time, these 
structures become more and more suscep- 
tible to injury and recover more slowly m 
the event of subsequent trauma 

Chronic Osteo-arihnk^ — The earhest 
change consists of the formation of osteo- 
phytes at the articular margins These 
osteophytes are smooth m outhne, usually 
fairly regular and rounded in shape, and 
may attam considerable size When 
large, they frequently become detached 
as a result of rumor mjury, and may m 
some cases form intra-articular loosebodies 
Concurrently with the osteophytic forma- 
tion, gradual erosion of the articular car- 
tilages takes place, evidenced m the roent- 
genogram by a narroivmg of the joint 
space In time, the underlying cortex is 
eroded, but this destruction is counter- 
balanced by subcortical sclerosis, produc- 
ing the dense, ebumated surfaces so char- 
actenstic of advanced osteo-arthntis 


Bony ankylosis practically never takes 
place, because of this 

In hypertrophic arthritis there is m- 
creased density of the bone Therefore, 
in this condition, a hme salt deposit oc- 
curs in the form of chondro-osseous spic- 
ules at the articular margins, which be- 
come defimte in a roentgenogram No 
atrophy of either bone or muscle controlhng 
the jomt occurs until very late in this 
condition 

Bnefly, to summanze the difference be- 
tween these different conditions the fol- 
lowmg pomts are to be borne in mind 
Atrophic arthritis is seen largely in the 
second age period, hypertrophic arthritis 
m the third age period, while infectious 
arthritis occurs m any age period 

Arthritic Changes Due to Age — Great 
care must be taken not to confuse the 
shght changes which are always present 
m old persons with acute active processes 
It has been defimtely estabhshed that 
practically all of us, when we reach the 
age of 45, show a small exostosis in and 
around the joints, particularly where the 
hgaments attach, and yet there may be 
no chmcal manifestations of an arthritic 
process This naturally means that there 
IS a quiescent arthritis present, which 
needs only the proper stimulation to be- 
come an active process It is in just such 
cases that marked symptoms follow a 
shght injurjq symptoms out of proportion 
to the extent of the injury In this con- 
dition we must remember that the injury 
has simply lowered the resistance of the 
joint and has allowed this quiescent arth- 


TABLE I — SIXTY-TWO CASES STUDIED FROM 1928-1930 



No 

Status 

Location | 

Age 

Set 

Traumatic artUntis 

Infectious arthritis 

Atrophic arthntis 

Hj perlrophic arthritis 

5 

8 

1 

11 

38 

Stock> persons, nell 
dev eloped 

Ptotic slender, tall 
poorlv nourished 

Well developed 
heaw , sluggish 

85% knee 

10% ankle 

5% scattered 

55% shoulder joint 
35% elbow joint 
10% scattered ! 

60% ankle 

20% knee 

20% other parts 
20% knee 

70% lumbar spines 
10% scattered 

Any age 

Any age. 

From 2 to 38 years 

Troni 40 to 75 years 

85% Female 
16% Male 

58% Female 
42 Male 



Fig 2 Infectious arthritis 
Case 1 Patient aged 54 with 
streptococci infection Roent- 
genogram shows condition of right 
anlJe joint on Feb 10 1931 two 
days after onset of infection 


Fig 3 Shoivs the nght anJJe 
joint on Feb 10 1931 Note the 
progressu’e mtra articular destruc- 
tion 


Fig 4 Shows the same anlJe 
joint on Feb 23 1931 Note the 
areas of destruction and absorp 
tion of cartilage and bone with 
narrowing of mtra articular space 


one rarely sees it in those under forty, and at the attachments of the ligaments of the 
it is most pronounced in patients in the joints Frequently small bony bodies he 
neighborhood of fifty and over — the third free m the joint canty, and these “joint 
age period Attention has already been mice” may become engaged m the jomt, 
drawn to the fact that as we grow older resulting in swelling and flmd, but this is 


there is a generahzed atrophy of all the 
bones, which we look upon as normal 
change due to old age Consequently, 
smce this disease is one of old age, one 
would naturally expect to find atrophy in 
hypertrophic arthritis, on the contrary, 
however, the x-ray exaimnation shows no 
atrophy and apparently an mcreased depo- 
sition of calcium, so that the bone shadows 
are even a httle more dense than normal 
There is no swelhng or fluid in the joint 
The cartilage is destroj-^ed m focal spots 
m these areas, bony exostoses appear, 
and there is marked new bone formation 


an acadental factor and not one to be met 
with m the normal course of the disease 
There may be ankylosis of the jomt — 
not a true ankylosis due to fibrous tissue 
or bone umon, but simply a mechamcal 
locking of opposite engagmg exostoses 
This type simulates the thud stage, or 
the stage of repau, m an infectious arth- 
ritis The two conditions, however, would 
only be confused m old persons, smce the 
Hjqiertrophic Type does not exist m the 
second age period 

In the cases of the hypertrophic form 
studied, we found that the majonty of 



ANIKAAL EXPERIMENTS WITH COLLOIDAL THORIUM 
A STUDY IN LYMPHATIC ABSORPTION* 

By RAPHAEL POMERANZ, M D , Newark, N J 




:HE introduction of colloidal thonum 
into commeraal use under the name 
of "thorotrast” aroused many hopes 
m the field of radiologic diagnosis of dis- 
eases of the hver and spleen I became 
mterested in the subject m the early 
months of 1932, and decided to study the 
value of coUoidal thonum m radiologic 
visuahzation of lymphatics of the ab- 
dominal cavity This necessarily led to a 
companson of findings m the mtravenous 
and intrapentoneal use of the colloidal 
metal, and further companson of these 
findings with those obtained by a simul- 
taneous intrapentoneal mjection of col- 
loidal thonum ivith other substances, 
namely, pure silica, as vSiOj, known as a 
colloidal poison 


EXPERIMENT 1 (ri) 

Twelve c c of thorotrast, diluted m ten 
c c of stenle sahne, was injected mtra- 
venously into a rabbit that weighed four 
pounds Exposures were made from then 
on, at first daily and then weekly, until the 
time of autopsy which was performed 60 
days after the injection As long as the 
rabbit lived, no ill effects could be noted, 
judging from the behaxnor of the animal 
X-ray Findings — ^Twenty-four hours af- 
ter the mjection, the liver and spleen were 
■visualized, casting a dense shadow when 
compared mth the film taken before the 
injection The spleen showed a granular 
structure and was much more dense than 
the liver The shape and size of the 
spleen changed inth each exposure, ac- 
cording to its position and contractility 
(Fig 1) An intra-abdommal injection of 
thorotrast was also attempted on the 
same rabbit The thonum was deposited 
in the muscular w all and after a few w eeks 


' Rcid before the American Congress of Radiologj, 
at Chicago Sept 2")'>10 lOia 



Fig 1 Expenment I 24 hours after intravenous 
injection (o) spleen, (6) liver 



could be seen spreading in both directions 
Some of the regional inguinal glands were 
xisuahzed At the autopsy, the following 
organs and parts were removed and x-rayed 
immediately after removal hver, spleen, 
kidneys, testicle, adrenal glands, heart and 
lungs, a piece of nb, and the left femur 
There was evidence of the dye on the films 
m the spleen, hver, lungs, and bone mar- 
row 

Microscopic Findings —A small amount 
of thonum was found in the lung, bone 
niarrow, and adrenal gland, the largest 
amount being in the lung None was seen 
in the kidneys and testicle The spleen 
(Fig 2) u as packed wath thorotrast in the 
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ntis to flare up into an active process, 
really the result of the arthritis and not 
of the trauma 

Since arthritis is a systemic disease, it 
has prodromes that the joint manifesta- 
tions are only local expressions of the 
systemic disturbances and that the pro- 
cesses may manifest themselves elsewhere 

The atrophic tj'pe of arthntis can be 
produced expenmentally, by injecting the 
joints of rabbits i\nth streptococci On 
the other hand, the hj^iertrophic t3TJe can- 
not be produced expenmentally mth bac- 
tena, but it can be produced by introduc- 
ing a foreign body into a rabbit’s joint 
This seems to prove that atrophic arthntis 
IS bound up some way mth trauma or the 


wearmg out of a joint, i e , it is a degen- 
erative process The importance of this 
point of xuew from the standpoint of 
treatment is great It means that in 
atrophic arthntis, one’s efforts should be 
directed first to the removal of all foci of 
infection, after which one should proceed 
to build up the patient m a constitutional 
way, whereas, m the hypertrophic type, 
one need not perhaps be so eager to remove 
the foci, but first to direct attention to 
resting the joint, rehevmg stram and giv- 
ing support 
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particularly dense and has a granular ap- 
pearance 

Fifty-two and 74 hours after injection, 
the films show further progress in the 
absorption of the thonum from the peri- 
toneal cavity, as above described 

Twenty-two days after injection, plates 
show a distinct diminution of the amount 
of thonum m the abdommal mesentenal 
lymphatics The last ones are sharply de- 
fined, the pentoneal hnmg is sharply out- 
hned This process of re-absorption of 
thonum from the pentoneal cavity goes on 
further, as one can see on the follow-up 
plates taken 48 days and finally 155 days 
after the injection, giving a very sharp out- 
line of the pentoneal limng with aU of its 
pouches (for pancreas and rectum), and 
of the mesentenal lymphatics The lym- 
phatic cistemas m the chest are now smaller 
but of greater density Most of the tho- 
num that was lost m the muscles of the ab- 
dominal wall spread downward Some of 
the lymph glands m the nght axiUar region 
were visualized 

The ammal having been embalmed, an 
autopsy was performed five months after 
the injection The site of mjection was 
examined first The thonum could be 
seen extending below the skin, through the 
muscles on the nght side of the abdommal 
fascia, and downward toward the nght 
inguinal region At the point of the in- 
jection, a hard nodule of thonum could be 
palpated Glands in the nght axilla and 
alongside tlie nght chest wall could also 
be palpated On opening the pentoneal 
cai ity, the thonum could be seen dis- 
tnbuted oier the entire pentoneal lining, 
forming a fine network, and consisting of 
small thonum granules Also, several 

small cvsts, surrounding clumps of thoro- 
trast, could be noticed On transillu- 
mination, the mesentenal Ijnnphatics could 
be clearly seen as ^er}" fine white to gray 
lines The artenes and leins stood out 
distinctly m the mesentery, filled vnth the 
gra^ colored lymphatics The follownng 
organs vere examined glands, from chest 
and axilla, sternum, inth the mammary 
\cssclb, and Innphatics, diaphragms, ab- 



Fig 3 Expenment 1 liver, 60 days after intra- 
venous injection (a) thonum granules in the re- 
Uculo endothelial cells, (&) pycnotic dense degen- 
erated nuclei of the liver cells 


dominal wall, mesentery with cysts, 
adrenals, kidneys, thynnus and ovanes, 
and lungs 

Mtcroscoptc Findings — The bulk of the 
thonum was seen m the lymphatics of the 
pentoneal hmng and mesentery These 
lymphatics were situated mostly around 
the vessels The thonum granules ap- 
peared like drops m the flattened cells, 
the nuclei of which could hardly be dis- 
cerned The thonum was also seen in the 
capsule and cover of the spleen, dia- 
phragms, liver, and of all the other intra- 
abdommal organs Next in amount, the 
thonum was present in the spleen, the 
distnbution of which is similar to the one 
above desenbed m R1 (Expenment I) 
There is, however, a smaller amount of 
thonum present than m R1 A compara- 
tively small amount of thonum was seen 
in the liver, distnbuted in the same way as 
in R1 There is no endence of degenera- 
tive changes of the hver cells m this case 
The thonum nas furtlier found m the 
antenor chest i\ all (antenor mammary 
lymphatics), m the lymphatic sacs of 
upper chest, also in the capsule of the 
adrenals, in the abdominal wall, and 
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form of clustered granules, situated m the 
penlymphatic spaces and in the pulp 
Occasional thorium patches could be noted 



Fig 2 Experiment I spleen GO days after in 
travenous injection (c) large clumps of thonum 
filling the reticulo-cndothelial cells to capacity 
Some of them are arranged around the Ijinphatic 
centers 


m the center of a hunphatic follicle No 
definite degenerative changes due to radio- 
activity could be found m the lymphatic 
centers of the spleen The liver (Fig 3) 
contained the bulk of the thonum particles 
It was taken up by the reticulo-endothehal 
cells m the form of fine granules The 
parts of the liver lobules which contained 
the bulk of thonum particles, as above de- 
scnbed, show definite advanced degenera- 
tive changes, the hver cells lost their color, 
their nuclei are dense, pycnotic, and their 
protoplasm is retracted The penportal 
fields show only occasional thonum con- 
tainmg cells The liver cells around the 
penportal fields presen>'ed their normal 
color and appearance 


EXPERIMENT 2 (r2) 

Under fluoroscopic gmde, 20 c c of un- 
diluted thorotrast was injected mtra- 
pentoneally into a rabbit that weighed 
about four pounds Five c c of the sub- 
stance was lost m the skm and muscles of 
the abdominal wall Immediately after 
the mjecfaon, a fluoroscopic examination 
showed a rapid distnbution of the thonum 
throughout the pentoneal cavity Plates 
were taken at short intervals of from 3 to 
100 mmutes after the injection, followmg 
which more senal plates were taken from 
24 hours up to five months 
X-ray Findings — For companson, a 
plate of the abdomen was taken before the 
injection Three minutes alter the mjec- 
bon, the film shows rapid distnbution of 
the thonum throughout the entire pen- 
toneal camty, some of it can be seen pene- 
tratmg through the mesentenal and omen- 
tal lymphatics into the upper surface of the 
diaphragm This process of upward ab- 
sorption can be seen progressmg on the 
film, taken 15 minutes after injection 
Films taken 50 and 100 mmutes after m- 
jection (lateral news) show the thonum 
outhmng the pleural surfaces of the dia- 
phragm, also a suggestion of hnear lym- 
phatic vessels behmd the sternum, and an 
accumulation of thonum in the upper an- 
tenor chest just behmd the manubnum 
sterm, of about 2X3 mm m size 

Twenty-five hours after injection, plates 
were taken m the postero-antenor and lat- 
eral positions In the chest, the lym- 
phatic vessels behmd the sternum are 
much better visualized, showing mcreased 
density The same apphes to the areas of 
accumulation of thonum m the upper 
chest, which are apparently situated 
around the jugular veins and represent 
large lymphatic sacs or astemEe The 
abdominal cavity shows a better defimtion 
of the mesentenal lymphatics, also an out- 
hne of the pentoneal lining All the 
Ijmphatic sacs m the abdomen show 
large clumps of thonum, particularly those 
belou the In er The hver and the spleen 
are of increased densitj The spleen is 
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axillary lymph nodes No thorium was 
seen m the ovary or thymus or kidneys 
Due to embalrmng, the pulmonary alveoli 
were filled with fluid which made the sec- 
tions not useful for diagnosis 

EXPERIMENT 3 (R3) 

Ten c c of thorotrast and one gram of 
pure silica- dust dissolved m ten c c of 
water was injected mtrapentoneally in a 
rabbit, weighmg about three and a half 
pounds No ill effects could be noted 
from the injection durmg the lifetime of 
the animal Plates were taken before and 
15 minutes after injection This was 
followed up by plates taken 24 hours, six 
weeks, and three months after the mjec- 
tion, the last ones taken just before the 
autopsy 

X-ray Findings — Plates taken 15 mm- 
utes after the injection show a diffuse 
spreadmg of the metal throughout the 
pentoneal cavity with upward absorption, 
pointing to the diaphragms The absorp- 
tion from the pentoneal cavity is much 
faster than in R2 (Expenment II) This 
could be seen on the fihn taken 24 hours 
after mjection The antenor mammary 
lymphatics appear very thick and dense 
on these films, mdicatmg a much faster 
rate of absorption Films taken six weeks 
and three months after injection (Fig 5) 
show a much smaller amount of thonum in 
the pentoneal cavity than in R2 The 
pentoneal lining and the mesentenal lym- 
phatics are visualized, but not as well as m 
R2 A large amount of thonum was pres- 
ent m the lymphatics of the large omentum 
The spleen, however, is well visuahzed, 
the liver is of increased densitv 

Autopsy Findings — ^The aiitops}'^ was 
performed a little over three months after 
the pentoneal injection The pentoneal 
cavity show s mucli less thorotrast, both in 
the pentoneal lining and in the mesenterj', 
than m R2 A great deal of thonum was 
accumulated m tlie large omentum In 
certain places, the thonum could be found 

* The dll';! tlic "eimc ns that use<l in the guinea 
I'lK exiK nmrnts It contnined 90 5 per cent pure silica 
IS SiO 



Fig 5 Eepenment 11, mesentenal lymphatics 
a) thonum granules m the reticulo-endothelial cells 
[t) loose fibrous tissue 


formmg small lumps m the pentoneum 
Lungs showed no consolidations that were 
palpable, they were of pinkish gray color 
and m places showed white spots under the 
pleura The following specimens were re- 
moved abdominal wall including the 
pentoneal lining, liver, spleen, testicle, 
large omentum with nodules of thorium 
and pancreas, kidneys, adrenal glands, 
diaphragms, sternum, trachea, lungs and 
heart, lump of thorotrast from the chest, 
femoral artery and tibia, and bone marrow 
Microscopic Findings — The largest 
amount of thonum could be found in the 
spleen, hver (Fig 6), bone marrow, and 
abdominal lymph nodes There w'as less 
thonum m the mesentenal Ij-mphatics 
than in R2 There w-as also less in the 
lymphatics of the diaphragms No thoro- 
trast could be seen m the kidneys, adrenals 
testicle, and pituitarj^ The hver show'ed 
a larger amount of tlionum than in R2 
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tice that the retention of thonum m the 
hver and spleen vanes m different animals 
This was also observed by Leipert It is 
difficult to explain just how this takes 
place, unless one assumes that the absorp- 
tion of thonum in the cells is not a stable 
process Possibly, the thonum particles 
are again thrown mto the blood stream and 
reabsorbed The thonum is eliminated 
through the lungs and the gall, none, or 
very httle, through the kidneys The 
process of elimination of thonum is a very 
slow one It takes months, probably 
years, and it may last through the life time 
of the individual or animal In our e\- 
penments (R1 and R3) , the hver cells show 
defimte signs of degeneration It is true, 
considenng the weight of the animal, that 
an overdose was used, about six times as 
much as was necessary for hepato-lienog- 
raphy 

I consider also of some sigmficance the 
peculiar distnbution of thonum in the 
liver lobules As pointed out before, the 
thonum is situated near the central veins 
and away from the penportal fields This 
speaks also for possible repeated reabsorp- 
tion of the metal from the blood stream 
By means of an intrapentoneal mjection 
of thonum, we are able to visualize the 
peritoneal lining and the mesentenal lym- 
phatics in normal cases, as one can readily 
see m the second expenment It also 
demonstrates the rate of absorption of 
thonum through the diaphragmatic and 
antenor mammary lymphatics mto the 
blood stream From there, the thonum 
i\as again taken up by the hver, spleen, 
and bone marrow Since the bulk of 
tlionum was retained in the mesenterial 
Ijmphatics, a smaller amount reached tlie 
Iner and spleen, causing no damage and 
showing no signs of degeneration to the 
Iner cells This I think, is important in 
consideration of toxicitj between tlie in- 
traicnous and intrapentoneal injections 
One can foresee tlie possibility, of \nsualiza- 
tion of pathologic processes of pcntoncal 
lining or mtra-abdominal pathology (pan- 
cre IS and retro pentoiieal tumors meta- 
static tumors) liy means of intrapentoneal 



Fig 7 E\peniiietit III hver, 3 months after 
intrapentoneal injection of thorotrast and silica 
combined (a) pycnotic nuclei of liver cells mdi- 
cating degenerative changes, (6) thonum granules 


injections of small amounts of the colloidal 
thonum The immediate absorption of 
the thonum by means of lymphatics may 
also be of value m the study of the tumor 
Ijrmphatics m different kinds of malig- 
nancy 

The third expenment of simultaneous 
mtrapentoneal mjection of colloidal tho- 
num and silica was performed for the 
purpose of studying the difference m 
lymphatic absorption of the two different 
colloidal substances First, it could be 
noticed that the rate of absorption of the 
thonum from the pentoneal cavity was 
much faster when injected together with 
silica Otherwise, the findmgs were analo- 
gous to the second experiment except for 
the retention of larger amounts of thonum 
in the spleen and hver, as in the R3, with 
degenerative changes m the hver cells 
This bnngs us to a conclusion of a possi- 
bihty of combining thonum with other 
harmless chemicals m order to speed up the 
rate of absorption of the metal As a 
secondary result of the third expenment 
(R3), one can consider the production of 
interstitial focal pneumomtis in the lungs 
of the rabbit due to the retained silica 
particles absorbed from the pentoneal 
cainty (Fig 7) This tjpe of early inter- 
stitial pneumonia produced about three 
months after injection is analogous to the 
intrai enous injection of pure sihca m rats 
and guinea pigs reported by Martland and 
mi self, in 1932 This expenment of com- 
bined injections also showed us the differ- 
ence 111 the chemical alfimty of the tw'o col- 
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The liver cells again showed signs of de- 
generation which were not as pronounced 
as in R1 A small amount of thorotrast 


COMMENT 

One can readily see that the thonum in- 
jected intravenously is taken up by the 



Fig 6 Experiment III 3 months after mtrapentoneal injection of thorotrast and pure sihca com 
bmed (a) peritoneal and mesenterial lymphatics (compare with Figure 4 and note the small amount of 
thonum m the abdommal caviti ) the rest is the same as m Figure 4 


was injected around the left femoral 
arteries The specimen showed an absorp- 
tion of thonum m the penartenal lym- 
phatics 


reticulo-endothehal cells m the hver, 
spleen, and bone marrow This gives us 
the opportumty of nsuahzation of these 
organs by means of \-ra-ss One can no- 
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tice that the retention of thonum in the 
hver and spleen vanes in different animals 
This was also observed by Leipert It is 
difficult to explain just how this takes 
place, unless one assumes that the absorp- 
tion of thonum m the cells is not a stable 
process Possibly, the thonum particles 
are again thrown mto the blood stream and 
reabsorbed The thonum is ehrmnated 
through the lungs and the gaU, none, or 
very httle, through the kidneys The 
process of ehmmation of thonum is a very 
slow one It takes months, probably 
years, and it may last through the hfe time 
of the individual or animal In our ex- 
periments (R1 and R3) , the hver cells show 
defimte signs of degeneration It is true, 
considenng the weight of the ammal, that 
an overdose was used, about six tunes as 
much as was necessar}' for hepato-henog- 
raphy 

I consider also of some sigmficance the 
pecuhar distnbution of thonum m the 
liver lobules As pomted out before, the 
thonum is situated near the central veins 
and away from the penportal fields This 
speaks also for possible repeated reabsorp- 
tion of the metal from the blood stream 

By means of an mtrapentoneal injection 
of thonum, we are able to visualize the 
pentoneal hnmg and the mesentenal lym- 
phatics in normal cases, as one can readily 
see in the second expenment It also 
demonstrates the rate of absorption of 
thonum through the diaphragmatic and 
antenor mammary lymphatics into the 
blood stream From there, the thonum 
vas again taken up by the hver, spleen, 
and bone marrow Since the bulk of 
tlionum W'as retained m the mesentenal 
Ijmpliatics, a smaller amount reached the 
Iner and spleen, causing no damage and 
showing no signs of degeneration to the 
hver cells This, I think, is important m 
consideration of toxicity between the in- 
tra\enous and mtrapentoneal injections 
One can foresee the possibility of nsuahza- 
lion of pathologic processes of pentoneal 
lining or mtra-abdominal pathology (pan- 
creas and retro pentoneal tumors, meta- 
static tuinorsl, by means of mtrapentoneal 



Fig 7 E\penraent III hver, 3 months after 
mlrapentoneal injection of thorotrast and silica 
combined (a) pycnotic nuclei of hver cells mdi- 
catmg degenerative changes (6) thonum granules 


mjections of small amounts of the colloidal 
thonum The immediate absorption of 
the thonum by means of lymphatics may 
also be of value m the study of the tumor 
lymphatics m different kinds of malig- 
nancy’^ 

The third experiment of simultaneous 
mtrapentoneal mjection of colloidal tho- 
num and sihca w^as performed for the 
purpose of studymg the difference m 
lymphatic absorption of the twm different 
colloidal substances First, it could be 
noticed that the rate of absorption of the 
thonum from the pentoneal cavity was 
much faster when injected together yvith 
silica Otherwise, the findings were analo- 
gous to the second expenment except for 
the retention of larger amounts of thonum 
m the spleen and hver, as m the R3, with 
degeneratn'e changes m the hy^er cells 
This bnngs us to a conclusion of a possi- 
bihty^ of combining thonum yvith other 
harmless chemicals in order to speed up the 
rate of absorption of the metal As a 
secondary result of the third expenment 
(R3), one can consider the produebon of 
interstitial focal pneumonitis in the lungs 
of the rabbit due to the retained sihca 
particles absorbed from the pentoneal 
caMty (Fig 7) This type of early inter- 
stitial pneumonia produced about three 
months after injection is analogous to the 
mtray enous injection of pure silica in rats 
and guinea pigs reported by Martland and 
myself, in 1032 This expenment of com- 
bined injections also showed us the differ- 
ence m the chemieal affinity of the two col- 


5S 


RiVMOLOGY 



Fig S Evpcnment III lungs (a) interstitial 
pneumonic tjTic of infiltration around the large bron- 
chus as m early silicosis, (6) normal alveoli 



Fig 9 Evpenment HI bone marrow (a) 
thorium granules m the reticulo-endothelial cells of 
the bone marrow after intrapentoneal injection of 
thorotrast and silica combined 


human body He also showed us that it 
will take from seven to twelve years before 
the latent radio-activity of thonum can be 
established Until then, great care in the 
intravenous use of thonum is adnsable 


loidal substances, sdica to the lungs, and 
thonum to the reticulo-endothelial svstem 
iVo/ej Radio-activity — While our e\- 

penments were not directed toward es- 
tablishing the damages of the tissues due 
to radio-activity, one must consider sen- 
ously the degenerative changes m the hver, 
m the R1 and R3 They are unques- 
tionably the result of toxicity of the tho- 
num partly due to an overdose, with a pos- 
sible accentuation of the radio-activity 
by the x-ray exposures 

The radio-activity of the metal can be 
easily demonstrated bv a simple photo- 
graphic test A piece of metal interposed 
between a dental film and a 12 c c bottle of 
thorotrast gave a clear image of the metal 
after seven days of exposure ’ hlartland 
showed us, m his extensive work on radio- 
active substances and on his human mate- 
nal of Imnmous dial workers, the impor- 
tance of the fact that nothmg should be 
done to mcrease the radio-actixaty of the 

* The paper co\-ermg the film was interposed between 
the bottle containing thonum and the film 


CONCLUSIONS 

1 A companson of intravenous and in- 
trapentoneal use of colloidal thonum was 
made and studied by means of senal x-ray 
examinations and microscopic findings 

2 In the case of intravenous mjec- 
tion, degenerative changes in the hver were 
found as a result of radio-actinty 

3 The normal pentoneum, mesentenal 
l 3 Tnphatics, and the antenor mammar}’' 
lymphatics were visualized by means of an 
mtrapentoneal injection of thonum The 
rate of its absorption into the blood stream 
was studied The importance of the intra- 
pentoneal injection for recogmtion of ab- 
dominal pathology was stressed 

4 A combmed mtrapentoneal injec- 
tion of thonum and silica was made 
Its rate of absorption through the Ijun- 
phatics was studied radiologically and mi- 
croscopicallj 

5 Asa secondaiy result of this combined 
mtrapentoneal mjection of thonum and 
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Silica, a first-stage interstitial productive 
focal bronchopneumonia, due to sihca, was 
produced m a rabbit three months after 
mjection 

In conclusion, I wish to thank Dr H S 
Martland for his land help, which made it 
possible for me to prepare this paper I 
also wish to express my appreaation to the 
Heyden Chenucal Company for then help 
and co-operation, as well as to Mr E S 
Rubmow, college student, for his able as- 
sistance 
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A GAS X-RAY TUBE FOR IRRADIATION WITH SOFT X-RAYS' 

By H KERSTEN, Department of Physics, University of Cincinnati 


of longer wave length than 
1 A unit, which have been more or 
less arbitrarily called soft, are of 
interest in biological experiments A gas 
\-ray tube, ivitli a fairly large wmdow, for 
producing \-rays ranging from about 0 5 
to about 4 A units and for continuous 
operation at such combinations of voltage 
(up to 50 peak K V ) and current (up to 
50 ma ) that their product is about 700 
volt-amperes, is described below 

A photograph of the tube placed so that 
the \-ra3"s vnU travel downward is shown 
in Figure 1 Two kinds of windows, both 
made of 0 045 mm cellophane, covermg 
openings three-quarters of an inch in di- 
ameter, are provided Cellophane of this 
thickness is strong enough to withstand the 
air pressure and is suffiaently vacuum 
tight, but is damaged by heat and flying 
particles The first type of ivmdow is 
intended to protect the cellophane by 
placing it about 12 cm from the focal spot 
at the end of a nozzle, as shown in Figure 
1 and at 7 m Figure 2 Such a wmdow will 
transmit a large percentage of the L radia- 
tion of silver (about 4 A ) and will last 
about half an hour when the tube is oper- 
ated at 50 ma and 15 peak K V , or about 
two hours at 50 ma and S peak K. V 

The second type of wmdow, shown at 
the bottom of Figure 3, protects the cello- 
phane from heat and flvmg particles by 
means of an alummum disc placed between 
It and the target, and far enough away 
from the cellophane so that the two wiU 
not touch when the cellophane is pushed m 
by the au pressure With this combma- 
tion, it is possible to use a disc of alumi- 
num which would be too thm to withstand 
the air pressure against the three-quarter 
mch openmg Such a wmdow, with a disc 
of 0 045 mm alummum, will transmit a 
large percentage of the K radiation of 
copper (about 1 5 A ), and wiU last about 

' Accepted for publication April 14 1934 
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Fig 1 


ten hours when the tube is operated at 10 
ma and 40 peak K V 
The cellophane is sealed to the nozzle, 
or head of the \-ray tube as the case may 
be, by first warmmg the surface to which 
it IS to be sealed, with a Bunsen flame 
After the surface is warm enough, it is 
“tinned” with a rather heai^ layer of 
Picem- seahng wax by rubbmg a warmed 
stick of the wax against the warmed sur- 
face The cellophane is then pressed 
against this warm layer of seahng wax, 
and a wanned mould, having small cucular 
concentnc corrugations m its surface, 
pressed agamst the cellophane The 
mould presses corrugations in the cello- 
phane and seahng wax, concentnc inth 
the wmdow The coohng water keeps the 
seahng wax hard durmg the operation of 
the tube so that the corrugations prevent 
the cellophane from shpping There are 
no corrugations in the surface to which the 
seahng wax is apphed This method of 
seahng on the window makes it possible to 
place the matenal to be irradiated near 
the wmdow so as to permit verj^ little 
loss, due to the absorption of the soft ra- 
diation by the air 

The grounded end of the tube is cooled 

- Picem IS distnbuted by Schrader and Ehlers 239 
Fourth Ave Nexv York 
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by tap water which enters through the hose 2, through 5 and 31, and into the head of 
couplmg 1 (Fig 2), passes through the the tube through couphng 4 From this 
tube 21 to the target 23, out of the couphng pomt it passes through two vertical holes 







62 


RADIOLOGY 




Fig 3 
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9, in the head, into the annular space 25, 
through the hole 26, into the jacket 27, 
and out through the tube 10, into the 
annular ring to which the insulator is at- 
tached, then out through the couphng 28 
The water for part of this circuit passes 
through rubber hoses The ungrounded 
end of the tube is cooled by tap water 
which passes through 20 feet of Vsth- 
inch glass tube, then through 20 and 13, 
into the space 12, and out through tubes 
16 and 19, through another 20 feet of 
Vsth-mch glass tube to the dram A 
small amount of current leaks away 
through the water to the ground 

The insulator® 30, is sealed at 14, with 
Picein seahng wax The best method for 
sealing it to the metal part of the tube is 
to heat the latter by passing steam through 
the water jacket, “tin” the surfaces with 
seahng wax to be m contact with the insu- 
lator, and place it m a vertical position 
unth the window end downward Mean- 
while, the insulator may be heated m an 
oven, the parts to be m contact with the 
metal “tinned” with seahng wax, and 
melted seahng wax poured into the outer 
groove of the insulator Fmallv, the insu- 
lator should be pressed against the metal 
part of the tube, and the whole cooled by 
passing tap water through the water jacket 
The ring and groove at 15 prevent the 
seahng wax from getting inside the tube 
Seahng wax should also be placed around 
the tubes at 17 \ATien the tube is 
mounted in the position show n m Figure 1 , 
the cleat 29 takes some of tlie weight off 
the seahng u ax joint 

The cathode is made of aluminum u ith a 
coiicaie surface haiing a radius of curv'a- 
tiire of about 10 centimeters It is pressed 

* TIu insulator is sold b\ Dr Carl Lciss Bcrlm- 
Slcplit? 1 tldslrassc 10 G(-rman\ 


on the copper shell 12, which provides a 
large amount of surface to conduct away 
the heat The size of the focal spot max 
be changed by loosenmg the screw IS, and 
changmg the position of the nng 17, to 
permit the cathode to move nearer to, or 
farther from, the target A broad focal 
spot does not cause as much damage to the 
wmdow as a fine one The target and the 
hole at 22 are threaded to permit ahgn- 
ment of the focal spot with the ivmdow 
The wmdow hole is also threaded for re- 
ceivmg the nozzle Both these joints are 
made vacuum tight with Picein 

The vacuum circuit is shown at the top 
of Figure 3 The tube, which is pumped 
out through the connection 32 (Fig 2), 
is jomed by means of a nght-and-left-hand 
pipe couphng, with a one and one-quarter 
inch galvanized uon water pipe, the con- 
nections of which are soldered, except at 
the couphng and at the mercury pump 
These are sealed with Picein Smee this 
arrangement does not permit a satisfactory 
liquid au trap to be inserted, some of the 
mercury vapor gets mto the tube, amal- 
gamates lYith some of the targets, and, if 
the voltage is high enough, gives off the 
L hnes of mercury For most irradiation, 
the extra hnes do not matter Air is per- 
mitted to leak mto the tube, through the 
small copper tube 3 (Fig 2), from an ad- 
justable leak such as those which have been 
prexnouslv described ■' ® 

The electneal circuit" shoii n m the mid- 
dle of Figure 3, makes use of two type 
KR-3 kenotrons, connected so as to give 
full-wax'e rectified, pulsating current 

* Kersten Rc\ Sci Inst Julv 1911 2,377 
‘ Kersten and Lange Res Sci Inst June 1033 
4, 3*32 * 

'Kersten Re\ Sci Inst Januarj 1014 5, X 
The high \ oUage apparatus was made In the Kd- 
Ica Koett Co CoMngton K> 


THE EXPONENTIAL LAW OF TISSUE RECOVERV APPLIED TO RADIUM AND 

RADON DOSAGE' 

By M D WILLIAMS. Ph D , Petping, C/tina 

Department of Radiolog}', Peipmg Union Medical College, Peiping, China 


I T has often been assumed that tissue 
recovery from radiation effects follows 
an exponential law By the use of 
this law in the saturation technic of 
radiation therapy, bssue recoverj^ is cal- 
culated for the time between treatments 
■\^Tien a treatment lasts for only a short 
time, the tissue reco\ erj’’ dunng the penod 
of treatment is neghgible, but when a 
treatment lasts for many hours, as man)’^ 
radium and radon treatments do, the 
tissue recover)’’ dunng this penod may 
not be negligible In some instances, 
it seems possible that a better correlation 
between tissue effect and the dose given 
might be obtained if the saturation dose, 
which takes into account tlie tissue re- 
cover)' dunng the treatment, was con- 
sidered ratlier than the total dose 
The expression “tissue recover)' from 
radiation Sects’’ is indefinite because little 
IS known about the effects of radiation on 
tissue Most of the effects usually con- 
sidered to be due to irradiation are prob- 
ably secondary effects caused by a pnraar)' 
effect The pnmar)' effect is caused by 
an absorption of radiation, or, since radia- 
tion IS energy, by an absoiption of energy, 
the magmtude of this primary effect must 
be proportional to the amount of energy 
absorbed Hence, the pnmar)' effect must 
be an increase of the energ)' content of 
the tissue Tissue recovery' ivdl be con- 
sidered here as a process tending toward a 
return to the normal energy content 

The amount of energy absorbed will 
depend upon many factors and cannot be 
easily determined, but, for a specific type 
of radiation, it will be proportional to the 
amount of energy ai'ailable For any 
specific case it will be proper, therefore, 
to use a measure of the available energy' 
as a measure of the primary' effect TlTien 
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treatments are given with radium or radon 
appheators, the strength of the appheator, 
in mg of radium or me of radon, is a 
measure of the ai'ailable eneigy' The 
usual notation of dosage m mg -hr or 
me -hr can serve as a measure of the 
magmtude of the primary' effect produced 
in the tissue, and also it can sen'e as a 
measure of the magmtude of the primary 
effect remaimng m the tissue at any 
future time 

The fraction of the radiation effect that 
recovers m umt time is beheved to vary 
with the quahty of radiation used This 
fraction, which can be called the “tissue 
recovery constant” and which can be 
calculated from data given by' Weather- 
wax (2), IS 0 044 each day for radiafaon 
filtered through 1 mm of platmnm, and 
0 035 each day for radiation filtered 
through 2 mm of platinum The value 
of the recovery' constant used m computing 
the data presented here is 0 05 each day, 
which IS assumed to be approximately 
correct for radiation filtered through 0 5 
mm of gold or platmum This value is 
chosen rather than one of the values given 
by' Weatherwax because the data pre- 
sented here are meant to apply primarily to 
treatments given with gold seed implants 
or with radium or radon needles, most of 
which have a filtration of 0 3 mm to 0 5 
mm of gold or platinum 

THEORX 

According to the exponential law of 
tissue recovery', the rate of tissue recoi'ery' 
is proportional to the amount of effect 
present If P, expressed m mg -hr or 
me -hr , represents the magmtude of the 
effect, the excess energy content, at any- 
time, the rate of decrease of E may be 
expressed mathematically by' the differen- 
tial equation 


Accepted for publication Apnl 16 1934 
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— = —iiE, (tissue recovery) (1) 
dt 

where the expression dE/dt is the rate of 
decrease of E with respect to tune, ix is the 
tissue recovery constant, and the minus 
sign indicates that the value of E is de- 
creasing The solubon of this differenbal 
equabon is 

Et = E^~'‘‘ (bssue recovery) (2) 

where £< is the value of E at the end of 
time /, £a IS the value of E at the bme 
t = 0, and e is the base of the natural 
logarithms 

When treatments are given with radium 
apphcators, the rate at which the bssue 
receives energy is constant The total 
amount of energy, which may be absorbed 
by the bssue during any penod of tune, 
may be expressed as the product of the 
strength of the apphcator and the tune 
dunng which it is apphed this is a meas- 
ure of the maximum possible effect which 
may be produced in the bssue This 
maximum possible effect, E, may be 
expressed mathemabcally by the equabon 

E = St (for radium) (3) 

where 5 is the sbength of the apphcator 
m mg , and t is the bme in hours for which 
the apphcator is apphed The rate, dE/dt 
at uhich encrg)'^ is dehvered, is found by 
differentiating tlie above equabon with 
respect to time, and is 

dlL 

-^ = 5 (for radium) (4) 

However, as soon as the bssue begins to 
absorb energ)x the recoierj’- processes 
commence operating The rate at which 
the excess energs' content of the tissue is 
changing during the appheabon of a 
radium apphcator is equal to the difference 
between tlic rate at which energs is ab- 
sorbed bi tlie tissue, as expressed In 
Kquation 4, and the rate at which tlie 
tissue rccoicrs, as expressed In Equabon 1 
T lie re fore, the tnie rate dE/dt, at which 
the excess encrg\ content of the tissue is 
ehanging is 


TABLE I 


Values of doses delivered by a 1 mg tube of radium 
and a radon tube of initial strength of 1 me 


1 

Mg -hr 


Me- 

hr 


Days 1 

Total 

dose 

Satwa- 

tion 

dose 

Total 

dose 

Satura- 

tion 

dose 

1 ' 

24 

23 

4 

22 

0 

21 

4 

2 

48 

45 

7 

40 

3 

38 

3 

3 1 

72 

66 

8 

55 

7 

51 

4 

4 

96 

87 

0 

68 

5 

61 

4 

5 

120 

106 

2 

79 

2 

68 

8 

6 

144 

124 

4 

88 

1 

74 

2 

7 

168 

141 

8 

95 

6 

/ / 

8 

8 

192 

158 

2 

101 

8 

SO 

0 

9 

216 

174 

0 

107 

0 

81 

3 

10 

240 

188 

8 

1 m 

3 

81 

5 

11 

264 

202 

8 

115 

0 

81 

2 

12 

288 

216 

4 

118 

0 

80 

2 

13 

312 

229 

2 

120 

5 

78 

6 

14 

336 

241 

4 

122 

6 

'/'/ 

0 

15 

360 

253 

0 

1 124 

4 

74 

8 

16 

384 

264 

4 

125 

9 

72 

6 

17 

408 

275 

0 

127 

1 

70 

3 

18 

432 

284 

6 

128 

1 

67 

8 

19 

456 

294 

4 

129 

0 

65 

5 

20 

480 

303 

8 

129 

7 

63 

0 


— = S — tiE (dunng appheabon 
dt 

of radium) (5) 

The solution of the differenbal Equation 5 
is 

£, = - (1 — 6“'*') (dunng apphea- 

M 

bon of radium) (6) 

m which E, is the excess energy content at 
any tune, t after the tune w^hen E, and t 
were zero 

In Column 3 of Table I are given the 
results obtamed by subsbtubng in Equa- 
tion 6 a value of 1 mg for S and a value of 
0 05 each day for These results are 
shotvn graphically by Curti^e A of Figure 1 
As the value of E, increases, the rate of 
loss of energx due to recoverj’^ increases 
and cxentually becomes equal to tlie rate 
at which energ)' is bemg dehxered to the 
tissue Theorebcally, this state of equilib- 
num would not be reached unbl the end of 
an infinite length of time, when e""' is 
equal to zero If tlie state of equihbnum 
were reached, E, would be equal to 5 /m, 
on tlie other hand, if the excess energ}' 
content of the bssue is equal to E„ this 
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can be maintained or ma\imum saturation dose that 
can be delit'cred 


excess energ^’^ content could be maintained 
ivith an applicator of strength such that 

S = fiE, (radium appheator 

strength) (7) 

lATien a radon appheator is used, the 
rate at which energy may be absorbed by 
the tissue is not constant because the 
strength of the appheator is continuously de- 
creasing The maximum possible amount 
of energ>^ E, expressed in me -hr , which 
may be absorbed by the tissue dunng a 
penod of / hours can be found from the 
expression 

E = - ^° (for radon) (<S) 
A 

where is the strength of the appheator 
at the begmmng, and Si is the strength 
at the end of the period of time t, and X 
is the radio-active constant for radon 
(0 00750b each hour) The value of S, 
can be found from the value of from 
the equation for the decay of radon, 

5 , = (radon decay) (9) 

Substituting the value of S, from Equa- 
tion 9 in Equation S, 


or 

£ = e~^) (for radon) (10) 

X 

The rate, dE/dt, at which energy is 


delivered to the tissue can be found by 
differentiating Equation 10 with respect to 
time, 

dE 

-^ = ^ 0 ^“ (for radon) (11) 

The rate, dE/di, at which the excess 
energy content of the tissue is changmg 
during the application of a radon applica- 
tor, IS equal to the difference between the 
rate at which energy is absorbed by the 
tissue, as expressed by Equation 11, and 
the rate at which the tissue recovers, as 
expressed by Equation 1 , 

— fiE (dunng ap- 
df 

phcation of radon (12) 
The solution of the differential equation 12 

IS 

E, = («“"' - e“^') (dunng 

X — 

apphcation of radon) (13) 

By substituting the same value for n, 
0 05 each day, as m Equation 6, and 1 me 
for So, the values shown m Column 5 of 
Table I were obtained These results 
are shown graphically by Curve AA of 
Figure 2 The results obtained for a 
radon appheator differ greatly from the 
results obtamed for a radium appheator 
{A of Figure 1) because, after a few davs, 
the strength of the radon appheator be- 
comes very small, and the rate of recovery 
becomes greater than the rate at which 
energ}*^ is dehvered to the tissue A maxi- 
mum value for E, is reached about the 
tenth day, and after about the fortieth 
day the rate at which energy is absorbed 
becomes negligible, and the rate of de- 
crease of E very nearly satisfies Equation 1 
The value of / when E, is a maximum 
can be found mathematically by differ- 
entiating Equation 13 with respect to 
time, equating the result to zero, and 
sohung for t The result of this procedure 

IS 
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or, changed to common loganthms, this 
equation becomes 


t 


max 


2 308 , /X\ (for radon 

r /og.o - 

X M \^‘■/ phcator) 


ap- 

(14) 


Substituting, m equation 14, the same 
values for the constants as before, the 
value of i,„ax is found to be 9 So days, and 
the value of E,, from Equation 13, at that 
time will be SI 5 me -hr when So is 1 
millicune 

The data presented here have been com- 
puted for an applicator strength of 1 mg 
of radium, and an appheator of imtial 
strength of 1 me of radon The values of 
E„ or what might be called the saturation 
dose at an)'' tune, for appheators of other 
strengths can be found by multiplymg the 
proper value of E, by the strength of the 
radium appheator or the imtial strength 
of the radon applicator 


DISCUSSION 

Very little is known about the effects of 
radiation on tissue and the recovery of 
tissue from these effects It is knoivn that 
some of the effects may appear several 
months after irradiation and that after 
comparatively intense irradiation the tissue 
may never recover It is known also that 
long-repeated small doses will eventually 
produce effects that, according to the 
exponential law of recovery, should never 
be produced Yet it is known that some 
recoier)' or return toward normal does 
take place It is ler)' logical to assume 
that the pnmar) effect of radiation, which 
must lie an increase m tlie cnerg)' content 
of the cells, takes place only during the 
penod of irradiation, and that recovery 
processes are m action at all times after 
irradiation is started That rccoveiy' pro- 
cesses arc effcctu e is indicated b\ the fact 
that the total dose needed to produce a 
desired effect, such as an crathema of the 
skin IS greater if gi\cn in small quanti- 
ties oaer a jitnod of seacral daas than 
if gnen at a single time Tlic fact tliat it 
IS possible, ba iiuaiis of tlie exjionential 



Fig 2 Doses from radon tubes AA saturauon 
dose and CC total dose for tube of initial strength of 
1 me AB saturation dose and CD total dose, for 
tube of initial strength of 1 me to which is added a 
tube of 0^5 me. on the fourteenth da> 


laav of recovery, to deterrmne the amount 
of radiation which should be given over 
varying penods of time to produce such a 
desired effect is evidence that the exponen- 
tial law of recovery does describe processes 
at work m the tissue Therefore, it may 
be assumed that the exponential law of 
recovery approximately desenbes some of 
the processes taking place in the tissue 
after irradiation and may be used safely 
within certain limits However, smee it 
does not desenbe accurately all of the 
processes set m motion by irradiation, it 
must be used with caution 

The values of m, the recovery’- constant, 
that are ordinarily used depend only 
on the quabty of the radiation This 
variation of might be used as evidence in 
favor of the theory that the effectiveness of 
radiation in producing vanous tissue reac- 
tions vanes with the quality of radiation 
However, the value of n undoubtedly' \ anes 
also because of many' other factors, such 
as ty'pe of tissue, the part of the body' in 
which the tissue is situated, the blood and 
lymph supply to tlie tissue, and tlie 
volume of tissue irradiated Until the 
V anation of due to other factors is know n, 
it IS not possible to determine how much 
of tlie variation due to radiation quahty is 
actual or only apparent, and until more is 
known about tlie effect of all factors on the 
value of ti, full use cannot be made of the 
exponential law of rccoverv' 
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APPLICATIONS 

In order that the technic of radium or 
radon therapy may correspond approM- 
mately to the saturation techmc used m 


Cur\^e AB shows that the saturation dose 
reaches a ma.\imum value about the tenth 
day and remains within 5 per cent of this 
value until the twenty-third day, and 
Curve CD shows that the total dose 



Ftg 3 Saturation doses from A 2 me. tube applied permanead} , 5 2 5inc 
tube applied for 12 3 dal's C 3 me for 9 daj-s, i?, 3 5 me. for 7 3 days, B 4 me 
for 0 daj s Saturation doses remaining m tissue after ^e^lo^'a] of tubes are rep- 
resented by broken lines saturation dose remaimng m tissue due to a theoretical 
dose deln'cred in a \ery short time when other tubes were applied 


roentgentherapy, the strengths of the 
appheators should be such that the desired 
maximum saturation dose vnll be delivered 
m from 10 to 14 days The necessary ap- 
plicator strength may be determined b}^ 
dinding the value of the desired satura- 
tion dose by the value of the saturation 
dose delivered by a 1 mg or 1 me applica- 
tor dunng the desired tune The strength 
of a radium appheator which iviU mamtam 
this saturation dose can be calculated from 
Equation 7 It is not possible to mamtam 
a constant saturation dose with radon ap- 
pheators, but it IS possible to maintain a 
saturation dose withm a few per cent of a 
desired value for a considerable length of 
tune Cun'e AB of Figpre 2 has been 
drawn from data calculated on the as- 
sumption that the strength of an ap- 
pheator IS mcreased on the fourteenth da}*^ 
by an amount equal to one-fourth the 
ongmal strength of the appheator The 


reaches a value of about tivice the maxi- 
mum saturation dose When treatments 
are given with gold seed implants, it 
might be feasible to make a second im- 
plantation of weak seeds two weeks after 
the first implantation 

tSTien radium or radon treatments are 
given withm periods of a few hours (gener- 
ally by means of external appheators), the 
difference between the total dose and the 
saturation dose is small, but, when treat- 
ments are given over a period of more than 
a day (generally by means of mtemal 
appheators), the difference between the 
total dose and the saturation dose mav be 
ver)' great It is known that a dose given 
■with weak tubes may not produce the 
same effects as an equal dose given with 
strong tubes Better correlation between 
effects produced and doses given might be 
obtained if the saturation dose were used 
instead of the total dose It ma}' be that 
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to produce some desired tissue efltects it is 
necessary to give an amount of radiation 
which will produce a defimte excess energy 
content m the tissue at a much later 
penod 

It IS known that some effects may be 
produced with total doses which are 
smaller when given with weak apphcators 
than when given with strong apphcators 
Quimby (1) has presented data which 
give the time of apphcation for radon 
tubes of different strengths m order to 
produce similar results One set of this 
data states that 2 me. apphed permanently 
is equivalent to 2 5 me applied for 12 3 
days, or 3 me for 9 days, or 3 5 me for 7 3 
days, or 4 me for 0 days By the apphea- 
tion of the exponential law of tissue re- 
cover)'- to determme the saturation doses 
given to the tissue and remaimng m the 
tissue after removal of these tubes, data for 
constructmg the curv'es m Figure 3 were ob- 
tained These cun'es show that the 
saturation dose in the tissue after two or 
three weeks after the tubes were apphed is 
approximately the same regardless of 
which combination of tube strength and 
time was used The data for Curve M of 
Figure 3 was computed, by the application 
of the exponential law to a value of a dose 
given in a ver)' short time at the time the 
other doses were started, so that Cun'e M 
would approximately coinade with the 
other curves after the tubes had been 
rcmoied The Master Curi'e M, there- 
fore, represents the saturation dose which 
should remain in the tissue at any time 
after the remo\ al of the tubes so as to har e 
an effect produced in the tissue similar to 
that which would be produced b) an) of 
tlie abo\c combinations of tube strengths 
and times Master cuncs, of course, 
would haic to be detennmed for reactions 
desired and for tlic larious t)pes of ap- 
phcators to be used, but if the dose whidi 
would produce the desired reaction for one 
Mrciigtii of an applicator were known, the 
master cure e for that api>hcator and reac- 
tion could be computed 
T he length of tunc an ajiplicator should 
be apphed in order that the cur\e repre- 


senting the saturation dose dehvered would 
intersect the master curve, can be deter- 
mined mathematically If M represents 
the value of the master curve at time 0 
(3S5 me -hr or 16 04 milhcune-days for 
the data presented here), its saturation 
value, Et, at any futiue time t can be 
determmed from Equation 2 by substitut- 
mg M for Eg, 

jE/ = (Master Cun’-e) (15) 

The value of t desued is such that Et 
from Equation 15 -will be equal to E, 
from Equation 6 (if a radium appheator is 
used), and may be found by equatmg the 
nght-hand members of these two equations 
to each other and solvmg for t. 


-{1 - e-'^) = Me-^' (16) 

hence. 



and changing to common loganthms, 

, 2 SOS, fvll 5\ 

t = ^ j (for 

radium appheator) (17) 

Similarly, by equatmg the right-hand 
members of Equations 15 and 13 to each 
other and solving for t, the time for a radon 
appheator can be found, 



e"’^') = (IS) 


hence. 


‘ X - ^ Go - (X - m)!!/)’ 
and changing to common loganthms. 


/ 


g SOS 

\ — fl 


''"“(sr-cx-rf.v) 

radon appheator) (19) 


In Table II is given a summar) of the 
differences between xalucs taken or com- 
puted from Quimb) ’s data and tlie theo- 
retical 1 alues computed as desenbed abo\ e 
In onh one instance does the theoretical 
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value differ from Qmmby’s value by more 
than 5 per cent The one exception is 
that the value for the length of time ivhich 
the 2 5 me tube should be apphed differs 
by 12 2 per cent This difference is not 
of great significance because the difference 
in the length of time of application pro- 
duces only a small change in either the 
satm-ation dose or total dose delivered 
These differences between Quimhy's data 
and the theoretical ixalues are no greater 
than the variation in dosage used in prac- 
tice 


SUMMARY 

Equations are presented for appl 3 Tng 
the exponential law of tissue recovery 
from irradiation effects to radium and 
radon dosage Data which are presented 
and which apply to applicators of umt 
strength are computed from these equa- 
tions by substituting a value of the re- 
covery constant which is assumed to be 
correct for radiation filtered through Oo 
mm of gold or platinum 
A technic, which will approximatelv 


TABLE rr 


\ alues from or calculaled from Qmmby s data as compared with theoretical values for tubes of same strengths 
A 2 me tube applied permanently , a fifth condition in Quimbj s data theoretically should be 2 OS me a difference 
of 4 per cent 


Qmmby s data for equal effects 

2 S me for 

12 3 dajs 

3 me. for 

9 days 

3 5 me for 

7 3 days 

4 me. for 

6 days 

Theoretical time 

Difference in times 

13 S daj's 

12 2% 

9 1 days 

1 1% 

7 0 days 

4 1% 

5 7 days 

6 0% 

Saturation dose m Quimbj s time 

Saturation dose in theoretical time 

Difference in saturation doses j 

199 me -hr 

194 me hr 

2 5% 

243 9 me hr 

244 2 me hr 

0 1% 

275 me hr 
272 me hr i 
1 1% 

Bh 

Total dose in Quimbj s time 

Total dose in theoretical time 

Difference in total doses 

297 me hr 
300 me hr 

3 0% 

321 me hr 

322 me hr 

1 0 3% 

341 me hr 
334 me. hr 

1 2 1% 

[ 352 me -hr 
342 me hr 

2 8% 

Difference bclueen tissue saturation dose curve 
after tubes are removed and III cun c 

4 2% 

0 7% 

3 0% 

4 1% 


The use of a master curve for calcula- 
tmg dosage would probably be applicable 
for only limited variations of intensity and 
time Since this method of calculatmg 
dosage is derived from the application of 
the exponential law of tissue recovery, it 
would be limited by how accurately this 
law desenbes conditions foUowmg irradia- 
tion The apphcation of the exponential 
law of tissue recovery to data presented 
by Qmmby mdicates that some reactions 
which follow irradiation depend on the 
giving of an amount of radiation in such a 
length of time that it will produce a definite 
saturation effect in the tissue at a definite 
time after the irradiation is begun Withm 
what hmits the strength of the applicator 
and the time of apphcation can be vaned 
must be determined clmically 


correspond to the saturation techmc used 
in roentgentherapy, is suggested for givmg 
long radium and radon treatments 
A method is given for computing the 
necessary' length of time of apphcation, 
for radium and radon appheators of differ- 
ent strengths, to produce the same tissue 
reactions The results obtained suggest 
that an important factor m dosage may be 
to give an amount of radiation which will 
produce a defimte saturation dose in the 
tissue at a defimte time after irradiation is 
begun 
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X-RAY THERAPY OF CARCINOMA OF THE LIP AND SKIN' 

By W E HOWES, M D , Attending Radiation Therapist, Brooklyn Cancer Institute 
Division of Cancer, Department of Hospitals, New York City, I I Kaplan, M D , Director 


HE Brooklyn Cancer Institute, a 

umt m the Departrnent of Hospitals 

of New York City, cares for patients 
received from other hospitals or referred 
by its own staff of physiaans The hos- 
pital beds at our Institute are limited to 
the care of those cancer patients requmng 
urgent surgical or radium therapy 
Chrome cases are sent to the Welfare 
Island Custodial Cancer Hospital Due 
to the present necessity for econom}’- and 
because our bed service is htmted, we have 
found \-ray therapy the most efficient 
method of treatmg these ambulatory cases 
In many mstances such treatment is given 
with radium emanation 

Generally speaking, the radiosensitivity 
of any cell, mcludmg the tumor cell, les 
m direct relationship to its nuclear or 
chromatin substance The usual basal- 
cell growth is rich m chromatm sub- 
stance, and, bemg on the surface, an 
exact dose can be given without fear of 
injurj’^ to overlying structures, while if a 
non-penetrating or long wave length x-ray 
beam is used, damage to deep structures 
may be avoided 

The relatiie penetration of the x-ray 
into tissues has been carefully worked out 
by physiasts and roentgenologists, for 
instance, the estimation of the half value 
layer m alumimum by William H Meyer 
(1) and the penetration of x-ray beams of 
different voltages as measured in a water 
phantom by J L Weatherwax (2) 

Measurement of the biologic reaction 
in absolute roentgens (3) showed a vena- 
tion inth unfiltered rays of longer wave 
length from 400 r, increasing with harder 
filtered raj s to 700 r, as marking a threshold 
erj'tliema, without backscattenng This 
has led to a most accurate estimation of 

' Read l>ctorc Uic Radiological SoacU of North 
Amcnca at the rightecnth Annual Meeting at Atlantic 
Citj No\ 2S-Dcc 1 1032 


dosage to the surface plus a good estima- 
tion of the depth in tissues 

In spite of these accurate physical and 
biologic compansons, it has been demon- 
strated definitely that much more than 
one surface erythema dose is necessar}’^ 
to produce a normal eryffhema to a lesion 2 
cm or less m diameter This increased toler- 
ance IS earned up the scale in larger doses 
which would normally give vesiculation 
and total destruebon, a knowledge of 
which has been taken advantage of by 
F Liberson (4) , who treated deeper lesions 
wnth mcreased doses of x-radiabon with- 
out mjury to the overlying skm 

J M Martm (5) compared the results 
foUowmg surgery and his own results m 
radiabon m hp and mouth cases, reporting 
a large percentage of five-year cures 
B P Widmann (6) demonstrated how 
the underlying structures will tolerate 
very large doses to the surface, as high as 
35 skm erythemas m a smgle case This 
irradiabon was dehvered in dmded doses, 
bemg given over relabvely large areas 
The present report covers a group of 
cases composed of all types of epithehomas 
of the skin and hp AU these cases re- 
ceived one massive dose either at one time 
or m two parts on consecubve days, 4,500 
r units, or the eqmvalent of ten threshold 
skm erythemas, bemg dehvered to the skm 
area, which was carefully blocked by lead 
rubber to withm 0 5 cm of the edge On 
all superficial lesions the factors used were 
the equivalent of a 6Vo-in point gap, or 
100 peak kilovolts, 5 miUiamperes, filter 
0 5 cm of wood, estimated to act as a 
filter of less than 0 5 mm of aluminum, 
the focal skin distance bemg 50 cenb- 
meters Since we feel that the overlynng 
cancer cells are acting as a filter, protect- 
ing the deeper structures, no cautenza- 
bon or curettement of the lesion is done 
It IS surpnsing how quickly the average 
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lesion starts filling in after such radical 
therap 3 % ^'itli little or no deformity The 
scar IS soft and, except in very large lesions. 


treatment A sluggish ulcer, remaining 
in a portion of the scar, is sometimes 
given a small dose of from one-fourth to 





Fig 2 A Basal-cell epithelioma of 
the cheek 


Fig 2 B Same case after treat- 
ment 


no telangiectatic degeneration of the small 
blood vessels occur As an illustration, 
one female patient of advanced age had a 
basal-cell lesion measunng 4 inches in its 
greater diameter, mvohung one side of 
the neck and extending up into the scalp 
behind the ear It was treated by different 
types of radiation and coagulation, all to 
no avail A^hth the apphcation of the 
above-descnbed \-radiation, the lesion 
healed entirely, without skm graft or other 
effort, leaving only a few small telangi- 
ectatic areas in a pale soft scar This 
case has remamed healed for over two 
years 

In one case only was a persistent denu- 
dation present This was a large sar- 
coma of the soft tissues of the thigh, 
which had been operated upon tmce 
Later this patient was treated at another 
hospital and subsequent biopsies showed 
no evidence of mahgnant cells 

For deeper lesions, a similar dose is 
employed, usmg a in point gap or 
132 peak kdovolts, filtered through 0 5 
cm of wood with 1 mm of alummum 
additional 

Few cases need more than the one 


one erythema, depending upon its duration 
and climcal appearance 
We have found that lesions on the 
scalp are most radioresistant, espeaally 
if they are deep-seated These are often 
atypical m their pathologic structures, 
many contaming certam glandular align- 
ment of the cells 'ft^hile they not un- 
commonly become smaller after treat- 
ment, there remams usually a small non- 
heahng ulcer, biopsies of the edge of which 
show only scar tissue Could these re- 
sultant ulcers be cared for by plastic 
surgery^ 

Melanotic lesions are as a rule most 
radioresistant and, though the local lesion 
may be destroyed, metastases have usually 
developed m other parts These secon- 
dary lesions appear to have no relation to 
x-radiation of the original lesions, but 
har e either metastasized spontaneously 
or as a result of preAuous mampulation 
The third tjyie most resistant to this 
form of radiation are the squamous-cell 
lesions of the extremities, vhich often re- 
quire at least twentj^ skin ei^dhema doses 
The danger of widespread dissemination 
m these cases is great One case uuth a 
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primary squamous-celled lesion on the 
heel of a young woman was entirely healed 
after the application of 20 slon erythema 


tive biopsies The youngest was a female, 
19 years of age, with a basal-cell lesion 
on the face The oldest was a male, 88 



Fig 3 A Epidermoid cancer of the Fig 3-3 Same case, after treat- 
scalp ment 



Fig 4-A Basal-cell epithehoma Fig 4-3 Same ease, after treat 

ment 


doses Over a year later she was ad- 
nutted to another hospital where she was 
operated upon for an abdominal tumor, 
which proved to be due to large secondary 
retroperitoneal metastatic nodes She was 
returned to our service, where she died 
A careful autopsy disclosed a dissermnation 
more general than miliary tuberculosis 
The small squamous-celled lesions of 
the lower lip are most responsive to this 
t}q)e of \-ray treatment and the prognosis 
is good, prornded cervical glands have not 
developed The technic used is a OVs-m 
gap, equivalent to 132 kilovolts, 5 milh- 
amperes, filtered through 0 5 cm of wood, 
blocking the intrinsic structures of the 
mouth unth lead rubber All infected 
teeth are removed before therapy is be- 
gun These cases are always followed up 
uith a course of roentgen-ray therapy to 
the Ijinphatic nodes of the neck Infec- 
tions m the mouth ha\ c at times re- 
sulted m senous necrosis and osteitis of 
the ]ai\ 

Stattshcs — All cases reported ha\c posi- 


years of age, with a basal-cell lesion on 
the face 

Six hp cases with positive biopsies have 
been treated, three in 1931 and three in 
1932, only one, treated in October, 1932, 
IS registered as unimproved None of 
these cases had cervical metastases and 
no metastases have developed, all having 
received therapy to the cervical glandular 
areas 

In 1930, seven basal-cell tumors were 
treated and two of the squamous-cell type 
one patient had multiple basal-ceU lesions 
Four of these cases are classed as healed, 
three were not traced but noted as im- 
proved One patient had a squamous- 
celled lesion on the sole of the foot, for 
which later he had his foot amputated 
because the lesion did not heal He died 
less than one year later from metastases 
One lymphosarcoma of the neck is healed 
and the patient shows no evidence of 
other lesions One lymphosarcoma of the 
tliigh shous persistent ulceration Four- 
teen basal-cell lesions were treated in 1931 
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of which ten are noted as healed, one pa- 
tient died Four cases were not traced, 
but noted last as unproved 

Of the otlier pathologic groups, one 
squamous-cell lesion of the shoulder has 
remained healed mthout evidence of meta- 
static lesions One adeno-cystic-cara- 
noma of the scalp is only improved, but 
biopsies of its edge are negative for cancer 
cells One squamous-cell lesion of the 
ami has healed follownng 20 skin erythema 
doses, but the woman has developed 
metastases m the a\illa One large epi- 
dermoid caranoma, ongmatmg m a tre- 
mendous bum scar of the back, has not 
been improved 

SUMMARV 

1 An efficient, inexpensiv^e method of 
treating large numbers of patients who 
apply to the usual free cancer clinic is 
given 

2 The rationale of tlus method is backed 
by physical measurements and prevnous 
clinical and radiation reports 

3 Eight to ten erythemas are given, us- 


ing a practically unfiltered \-ray beam of 
httle penetration 

4 It IS important to carefully block to 
the lesion, and to estimate the depth of 
all lesions 

5 This method is not compheated by 
association with surgery, electrocoagula- 
tion or other treatments 

6 The results appear comparable with 
other acceptable forms of treatment 
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ENGLISH TRANSCRIPTION BY H A JARRE, M D , DETROIT, MICHIGAN 


I^OENTGEN technical improvements 
K in the demonstration of the temporal 
'*'’™^bone, espeaally its petrous portion, 
still are welcome as tte exploration of this 
area, due to its comphcated structure, is 


fiaent for satisfactory demonstration of 
all detail desirable The Schuller pro- 
jection furnishes a good survey of the en- 
tire pneumatic system, the course of the 
venous sinus, and the ala of the temporal 



Fig 1 


quite difficult Any methods permitting 
of correct identification and spatial cor- 
relation of the vanous superimposed struc- 
tural shadows deserve critical evaluation 
It is presupposed m this paper that the 
reader is famihar noth vanous typical 
projections of the temporal bone, espe- 
cially those devised by Schuller, Stenvers, 
and Mayer , furthermore, that he is famil- 
iar with tlie pnnciples of roentgenstereos- 
copy ^ 

The three special projections of Schuller, 
Stenvers, and hlayer are regarded as suf- 

’ Accepted for publication Jul> 17 1933 
, ’ See Jarre and Tc'xihcndorf, Radiologi August, 


bone, the apex of the mastoid process 
also may be readily differentiated The 
Mayer projection demonstrates to best 
advantage the spaces of the middle ear, 
espeaally the attic, and the mastoid an- 
trum, while the Stenvers projection is 
chosen when information is desired con- 
cerning the apex of the pyramids, the 
labynnth, and the tegmen All other 
projections — ^more than twenty have been 
recommended m the roentgenologic-oto- 
logic hterature may be omitted without 
sacrifice, when correct stereoscopic pro- 
jections in the three types mentioned, are 
secured 

TaulomorpJiic roentgen stereoscopic dem- 
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onstration of the temporal bone mth any 
of the common obhque projections has 
not been descnbed previously, though, 
of course, stereoscopic procedures, as, for 
instance, inherently incorporated into’ the 


pension of these viewing boves m a fork, 
mounted on their usual supports, will 
easily accommodate for all necessities, 
especially when smtable cahbration m the 
horizontal and vertical planes are incor- 



rig 2 


Reaves “Radiographscope” and the Has- 
selwander ‘‘Stereoskiagraph,” point toward 
correct application of plij^sical laws ■with 
sucli projections As long as it is possible 
to reproduce conditions of projecbon dur- 
ing visual obsen^ation of stereoscopic 
images, all distortions due to oblique pro- 
jections may be \usuany eliminated so 
that correct spatial relationship is not only 
perceived but may also be proven by stere- 
oscopic measurements Therefore, if one 
will record the angles of inclination, be- 
sides all other stereoscopic data, if one, 
furthermore, mil devise a viewing appara- 
tus, permitting of a reproduction of such 
angles, then correct spatial evaluation is 
possible 

Many of the tube stands commonly in 
use for roentgenography are eqmpped mth 
calibration, which permits one readily to 
recoro any angle of inclination of the 
inciding roentgen-ray beam Roentgen 
stereoscopes commonly m use have no 
such cahbration, many of them permit of 
a rotation of the vie-wmg boxes around a 
vertical axis m a horizontal plane, but 
they do not permit of an inchnation of 
these boxes around a horizontal axis Sus- 


porated (Fig 1) Correct focussmg de- 
uces on the stereoscopes and marking of 
the axial rays on the stereo images are 
essential All projections of the temporal 
bone preferably are obtained "with the use 
of a long narrow cone rather than with a 
Bucky diaphragm Care must be taken 
that the tube shift is performed parallel 
to the plane of the film 

We are not unmindful of the fact that 
acute inflammatory disease of the mastoid 
process, analogous to acute infectious 
processes of other portions of the skeletal 
system, not infrequently may cause con- 
siderable difficulty and uncertainty m 
roentgen diagnosis In the early stages 
of the disease, when diagnosis is so essen- 
tial, one may often notice merely a dimi- 
nution of air content of the cells of the 
mastoid ivithout evident destruction of 
intercellular septa An extensive bio- 
necrotic condition of the bony trabeculie 
may then surpnse roentgenologists and 
surgeons An exclusn^e, clear-cut diag- 
nosis, or clear-cut roentgen indications 
for operative interference cannot be ex- 
pected m all cases of early acute osteo- 
myelitis of any portion of the temporal 
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bone, any more than it may be hoped for 
in all cases of early osteomyehtis in any 
other bone History and chmcal obser- 
vation will have to be talcen mto considera- 
tion, together with, or eventually regard- 


A few illustrations and case histones 
may emphasize statements made The 
first case cited is one of acute otitis media 
of three weeks’ duration Mild saggmg 
of the postenor wall of the auditory canal 



Fig 4 


less of, roentgenologic appearance The 
symmetncal and well pneumatized mas- 
toid process, of course, offers better chances 
for roentgenologic diagnosis than the ir- 
regular mixed tvpe of pneumatization, 
though stereoscopic visualization may be 
of material aid m the recognition of spatial 
relationship and differentiation of vanous 
stnictures 


was present There was marked soreness 
of the entire mastoid, on palpation Pro- 
jection according to Schuller (Fig 2) shows 
Well pneumatized mastoid process, aU 
cellular structures clouded Only cells 
in the region of the smus are aerated to a 
somewhat better degjree A large space 
oi erlj ing the smus represents a large mas- 
toid cell and not an area of destruction 




7S 


RADIOLOGY 


Cellular septa above the mastoid antrum 
and toward the angle of the petrous portion 
are extensively destroyed No clear-cut 
osseous structure can be recognized in 
this region The operative findings were 


evacuated by nnsmg of the ear Pro- 
jection according to Mayer (Fig 4) shows 
Rather sclerosed mastoid process, a large 
cavitj^ of more than hazel-nut size may be 
recognized above the acoustic meatus to- 



ng 5 


All cells are filled with pus, small areas 
of destruction are found in the tip of the 
mastoid and, furtliermore, between the 
mastoid antrum and the angle of the 
petrous portion, no involvement of the 
area surrounding the smus 

The second case is that of a child six 
years old, with a running left ear of se^ eral 
months’ duration Projection according 
to Schuller (Fig 3) shows Small mastoid 
process with httle pneumatization On 
stereoscopic exploration one can detect a 
large cavity of nearly hazel-nut size, deeply 
situated between the acoustic meatus 
and the angle of the petrous bone The 
mastoid antrum apparently is entirely 
replaced by this cavity An additional 
small area of destruction is found m the 
region of the tip of the mastoid process 
The area of destruction apparently is 
extending close to the sigmoid sulcus 
Stereoroentgenologic observations were 
entirely confirmed at operation 

The third patient, H D , 19 years old, 
had had a runnmg ear since childhood, 
with foul secretion There is a marginal 
perforation of the drum through which 
fetid masses from a cholesteatoma can be 


ward the angle of the petrous bone, be- 
heved to represent the much enlarged 
mastoid antrum, the osseous acoustic 
meatus appears to be much thinned out 
The diagnosis of cholesteatoma was con- 
firmed at operation 

The last patient whose case is ated is 
H M , aged 46, who, since childhood, had 
had a periodically nmnmg left ear The 
acoustic meatus is narrowed to a small 
sht by a markedly circumscnbed protru- 
sion of the upper postenor wall and, m ad- 
dition, by a pedunculated polyp Gumma 
was somewhat suspected Projection ac- 
cording to Stenvers (Fig 5) shows A 
large cavity extending to the upper border 
of the pyramid, while the inner acoustic 
meatus and the area of the labyrmth re- 
veal no roentgenologic changes On ac- 
count of the well demarkated dehneabon 
of the large cavity, cholesteatoma was 
diagnosed, which assumption was well con- 
firmed at operation 

CONCLUSIONS 

Stereoscopic exploration of the temporal 
bone improves diagnostic evaluation con- 
siderably TjTiical projections — prefer- 
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ably according to Schuller, Stenvers, and 
Mayer — cannot be dispensed with, they 
are as essential for stereoscopic as for 
single- film demonstration of various detail 
Stereoscopic images must be obtamed “ob- 
jectively correctly ” By observation un- 
der corresponding angles, distorbons due to 
the obhqueprojectionsmaybe compensated 
for and visually eliminated This valuable 
and instructive correction of distortion 
cannot be regarded as a comphcation of 
the method — the angulations of the tubes 
for the vanous obhque projections are 
known and correct adjustment of the 
visuahzed records is, therefore, readily 
accomphshed 

Note — ^The accompanymg reproduction 
may be viewed in nearly correct propor- 
tions if the book-stereoscope is held at 
such an mchnation to the plane of the 
images that the viewing direction approxi- 
mately equals that of the projections 
The projection of SchuUer thus entails 
an angle of about 120 degrees, the one of 
Mayer an angle of 135 degrees This, 
however, does not completely reproduce 
the effect of tautomorphic orthostereo- 


scopy, as is possible with a proper stereo- 
scope and films 
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ROENTGEN FINDINGS IN SMALL STOMACH LESIONS COMPARED WITH 
INTRAGASTRIC photographs of THE LIVING SUBJECT- 


By P E THAL, M D , Chcago 


C LOSER co-operation of gastro-en- 
terologists and surgeons with roent- 
genologists, and their untiring efforts 
to improve the technic and tlie diagnostic 
value of their findings has resulted m the 


Fig 1 Gastro photor apparatus 

recogmtion of gastnc patholog^^ much 
earlier than was possible a few years ago 
To-da}’’ man> small deviabons from the 
normal shadow on tlie skiagram, which 
were o\ erlooked in the past, are of definite 
diagnostic value to us 
From year to year, the percentage of 
negative roentgen findings in pabents with 
positive' symptoms, is becoming less and 
less Much suffering and expense is spared 
the pabent as a result of an earijr and accu- 
rate diagnosis, made possible through the 
ever-mcreasmg effiaency of roentgenology^ 
Yet, m spite of all of the success that has 
croivned our efforts, we cannot feel that 
we have attained perfeebon and are often 
confronted with the painful reahzabon of 
the inherent hnutabons of roentgenography 
and are ever on the lookout for means to 
improve the value of our findmgs 

The permanent record furnished by the 
roentgenograms has played no small part m 

* Presented before the Radiological Society of North 
Amenca at St Louis No\ 30-Dec 4 1931 



Fig 2 An mtragastne photograph of a 
patient inth moderatelj acute sjmptoms 
The roentgen examination reyealed gall Wad 
dcr pathology but the stomach findmgs i\ere 
indefinite except for shovnng marked spas 
ticity near the p>]orus The photograph 
shows a spastic fold at A and a senes of small 
uJeers or erosions at j? which no doubt 
caused the stomach symptoms and produced 
the spasticity From the appearance of this 
pathology , a resection was not deemed neces 
sary However the stomach was explored 
whde doing a cholecystectomj and the lesion 
confirmed 



Fig 3 A patient whose symptoms were 
very acute Roentgen examination showed 
marked gastnc imtabdity and rapid empty- 
ing The photograph shows two round ulcers 
which not only conmneed the doctor but also 
the patient makmg proper treatment possible 
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With the view of learning what of lalue 
can be added to our diagnostic information 
Long before the discovery of the roent- 
gen ray, vanous, more or less successful, 
attempts were made at gastroscopy The 



Fig S At /I, IS shown the photographic 
appearance of a gaslrocntcfostora> opening 
about 18 months after the operation B 
shows some small erosions at one end of the 
opening 


difficulties encountered m this, and the 
limitations of its diagnostic value are many 
It IS a procedure of utmost discomfort and 
carries a much higher risk of mjury to the 
patient than any other diagnostic instru- 
mentation that IS in use to-day The m- 
troduction of a straight rigid mstrument 
through the esophagus, around the base 
of the heart, and through the cardiac ori- 
fice of the stomach, necessitates pulhng 
these structures out of their normal align- 
ment The irritation of this causes the 
stomach to convulsively contract At- 
tempts to mfiate the stomach under such 
conditions are only partially successful 
Usually, as one portion is dilated under air 
pressure other portions are m a state of 
spastic contraction Under these con- 
ditions the stomach cannot be uniformly 
inflated or made to remam more or less 



Fig 9 A photograpfi of the pylonc region 
of a patient whose roentgen examination 
showed abormal spasticity in the lower part of 
the stomach and a ^mg defect m the 
prepylonc region suggestmg the presence of 
a mass which was diagnosed as a probable 
carcinoma A shows the pylorus in the 
background partially obstructed by a mass 
of redundant mucosa C At 5 we see a small 
ulcer on the border of the spastic fold 



Fig 10 A photograph of a section of the 
prepylonc region m a man 69 years of age 
whose son was a physician Roentgen ex 
aminations had been made at two different 
laboratones in other cities and a diagnosis of 
carcinoma was made by both but the photo- 
graphs showed a deep cicatncial deformity at 
A spasticity and interruption of rugre at B 
and small ulcers at C Numerous other 
views were made which convinced us that we 
were dealing with a benign condition and 
proper treatment was instituted which gave 
complete relief It is now three years since 
the treatment was given and the patient is 
ahve and enjoying the best of health 


still SO that a careful inspection of its in- 
terior can be made Because the views it is difficult to get an accurate idea of the 


seen through the gastroscope are fleetmg general appearance of the interior of the 
and are m focus for only a brief moment, stomach 
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The earhest attempts to photograph the 
mtenor of the stomach, of which we have 
any record, were made m 1885 However, 
the instruments were crude and unwieldy 
and gave no better results than those ob- 
tamed by gastroscopy These earhest 


tions in order to secure views of the entire 
stomach No patient could stand such 
an ordeal and it was impossible to inflate 
the stomach satisfactorily because of the 
ngidity of the instrument Little progress 
was made m this field until six or seven 



Fig 11 A patient whose roentgen ex- 
amination showed spastic folds At A, we 
see the photographic appearance of such a 
fold, at B the ulcers, confirming the assump- 
tion based on the roentgen evidence 



Pig 12 A photograph of the pylorus at 
rclatncli long range No pat]iolog> is dis 
closed 

cameras designed for mlragastnc photogra- 
ph} were rigid tubes, equipped with a single 
lens, required long exposures, and covered 
onl) a small field at each exposure 
The idea was to move the camera up and 
down and turn it m the different direc- 



Fig 13 A photograph of relativdy normal 
rugse convergmg toward the pylonc region 
m the lower border of the picture. 


years ago when Dr Heilpem, of Vienna, 
revived the subject He was assisted by 
Mr Back, who worked out the mechamcal 
problems They developed a very simple 
and relabvely effiaent instrument (Fig 1) 
by which they were able to obtain gratify- 
ing results 

As I used this instrument m the work of 
fonmng the basis of this paper, it may be 
well to give a bnef descnption of it, as well 
as the techmc of its use 

The instrument consists of two cameras, 
one placed above and one below an illu- 
minating bulb The entire assembly is 
small enough to be passed into the stomach 
ivith ease Each one of these cameras has 
four film chambers arranged so that one 
film IS directed toward the nght, one to- 
ward the back, one tow^ard the left, and 
one tow'ard the front of the stomach This 
arrangement enables us to secure eight ex- 
posures simultaneously, making tw'o views 
of the lesser cuiw'ature, two of the postenor 
w^all, two of the greater cuiw^ature, and tw’o 
of the anterior wall The camera as- 
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sembly is attached to the end of a small 
flexible tube through which the mampu- 
latmg mechanism and the lighting wires 
pass This tube is small and flexible 
enough so that it does not cause any im- 


f 



Tig 14 Here IS shoT\-n the deformiU of the 
rugt: from cicatncial contraction surrounding 
a small ulcer at A Roentgen findings wre 
rather uncertain 


tation in the esophagus and readily con- 
forms to the cun'ature of the cardia 
This makes its use a procedure which is 
easy on the patient, and a complete in- 
flation of the stomach is therefore pos- 
sible 

The techmc is quite simple , the patient 
presents himself with a fastmg stomach, 
the small amount of fluid, usually found m 
the stomach, is removed with a tube The 
camera is introduced into the stomach in 
the same manner as the passmg of a 
lavage tube This is done under fluoro- 
scopic control which enables us to focus 
the camera on the region of pnnapal in- 
terest and to see when the degree of infla- 
tion IS proper T\Tien all is set, the ex- 
posure is made by opemng the shutter and 
flashing the hght bulb Now the camera 
IS withdrawn and the films are treated like 
any photographic negatives 

Owing to the extremely short focal 
length of the camera, which makes use of 
the “pm-hole” pnnciple, we have a much 
reduced image on the negatives These 



Rig 15 A photograph of normal rugae. 
The uniform angulation seen through the 
center is brought about by a deformip of the 
stomach caused by an operation 



Fig Ib Here is shoim a cicatricial deform 
ity at A the roentgen examination showed 
a filling defect which was interpreted as an 
acute ulcer 

are brought back to convement size by the 
use of an ordinary enlarging process as m 
the makmg of photographic pnnts The 
entire procedtire takes only a few minutes 
and can be run conveniently just before 
starting the gastro-mtestmal senes By 
the time the roentgen senes is completed, 
the fimshed photographs are ready to add 
what they may to our diagnosis 

Tune does not permit gnong detailed 
case histones, or the showing of all of the 
films made in each case, and to select 
just one and claim to prove any point by it 
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nugM be misleading It is understood of 
course that all of the patients had the chm- 
cal symptoms which called for roentgen 
examination Because you are aU so fa- 
mihar ivith the roentgen findings, I beheve 
that it will be sufficient just to allude to 
them, showing you m detail the results of 
intragastnc photography 

It IS understood of course that, regardless 
of how perfect a photographic reproduction 
we could secure of the interior of the 
stomach, there would stiU be much valu- 
able information, such as the size, general 
contour, position, peristaltic activity, emp- 
Uong time, etc , which could only be se- 
cured by the roentgen examination 

CONCLUSIONS 

Intragastnc photography has consis- 
31 N State St 


tently confirmed the mdirect roentgen evi- 
dence of pathology 

(1) This was especially constant when 
the symptoms were of short duration 

(2) In man)"^ mstances it sen’^ed to clear 
up questionable points 

(3) It shows small and superfiaal lesions 
which escape roentgen detection 

(4) It can be earned out with ease and 
safety to the patient 

(5) It IS at present the best means 
available for visuahzing the gastnc mu- 
cosa 

(6) "UTien taken in conjunction with the 
roentgen examination, it adds valuable 
information to our diagnostic picture 



THE EFFECT OF ROENTGEN-RAy EXPOSURES OF THE CEREBRAL CORTEX 
ON THE AQIVITy OF THE CEREBRAL HEMISPHERES 

By Prof Dr M I NEMENOW, Leningrad, USSR 

From the State Roeatgenologic, Radiologic, and Cancer Institute 


the effect of roentgen rays of a function without an anatonuc sub- 
e animal and human organ- strate be m harmony with our matenahstic 
as revealed the attention of outlook? 
investigators was naturally directed to the Any function, either normal or patho- 
nen’^ous system, namely, the cerebral cor- logic, has a defimte corresponding physico- 
tex Nevertheless the numerous investi- chemical substrate, a certain morphology, 
gations along these lines have produced and a change in the function necessarily 
little better than negative results At any depends on the change of the substrate 
rate, they did not succeed m establishing Havmg accepted this hypothesis, which 
either histologic changes in the cerebral should be essential to every mvestigator 
tissue or degenerative changes in the in the field of natural sciences who is 

ganghon cells of adult ammals (Sicard, possessed of a materialistic outlook, I 

Bauer, Labeau, Walter and others) E\- came to the conclusion that, if we are 
penments earned out m connection with unable to estabhsh subtle changes m 
the exposure of new-born animals proved the structure and physicochemical condi- 
to be exceptions, for here a number of tion of the cells, we still can attempt to 

workers (Kxukenberg, Foersterhng, Ne- estabhsh the changes m the function of 

menow, Mogilmtsky, and Podhashuk) ob- these cells If we are unable to estabhsh 
served a marked backwardness m the bram the histologic changes caused by roentgen 
development of exposed animals My rays m the ganghon cells of the cerebral 

studies of the effect of heavy dosage of cortex, is it not possible to estabhsh 

roentgen rays on the bram of mice and changes m the function of these cells sub- 

gmnea pigs have also mostly shown nega- sequent to the exposure of the brain to 

tive results roentgen rays ^ 

I have often asked myself whether roent- It is to the fundamental work of I P 
gen rays actually had no effect on neixi-e cells Pavlov that we are mdebted for the 
or whether the nature of the changes pro- method of mvestigatmg the actiAuty of the 
ducedwassuchthatwe are unable to obsen'-e hemispheres of the cerebral cortex Pav- 
them by such means as are now available lov’s method consists in studying the con- 
To me, the latter consideration seemed ditioned reflexes The method is so ac- 
to account for the fact Indeed, the imero- curate, subtle, and refined that I am sure 
scope we use is but a crude instrument if if there are any changes occurring in the 
we consider the elements of which the cell function of the cerebral cortex due to the 
IS composed, t c , molecules and atoms exposure of the bram to roentgen rays, 
On the other hand, we observ^e a senes of they will be revealed by the method of 
mental diseases which are considered to be conditioned reflexes ^ 

functional disturbances of the cerebral Only m the Autumn of 192/ did I at last 
actiinty These mclude, for instance, hys- succeed m can^ung out my intention 
teroneurastbema, circular insanity, etc , I P Pavlov kindly met my desires half- 
and are regarded as functional psychoses way and permitted me to use both his 
merely because their anatomic substrate laboratory and his trained expenmental 
remams unknown animals for my work I shall now take 

The question arises can the conception the hberty of describing m brief the es- 
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sence of the method of studymg condi- 
tioned reflexes for the benefit of such of 
my comrades as may not yet be farmhar 
with it 

By the term reflex, we mean the gen- 


when food is introduced The mere sight 
of food, the movements of the person mak- 
ing it ready, its smell and aU that refers 
to food serve to produce sahvation m a 
greater or lesser degree In this case the 



circuit, (Cr) graphic apparatus (if) feeding trough , {^f) metronome, (5) 
bell 


erally known physiologic process which con- 
sists of (1) the reception of external 
irntation by our senses, (2) the trans- 
formation of the energy of the stimuh mto 
nervous energy which is conveyed by the 
nerves to the centers of the cerebral cortex 
and the spinal cord, (3) the transmission 
of nervous impulses from these centers to 
this or the other organ, either motor or 
secretor)'^ 

Thus, for instance, food introduced mto 
the animal’s mouth cavity transmits the 
irritation from the nerve plates of the 
mucus along nen e stems to the center of 
salnation, located in the medulla oblon- 
gata, and from there the nenmus impulses 
arc conveyed to the secretory' nen^es of the 
sahvar}’- glands This results in saliva- 
tion (unconditioned reflex, conditioned 
saU\ ation) 

Ho\sc%er, the reflex occurs not alone 


reflex is transferred bv the retma, the nerve 
plates in the mucosa of the nose, the ex- 
ternal auditory apparatus (the sound of the 
utensils being moved, etc ) 

Besides, if simultaneously with the ad- 
ministration of food we mtroduce some 
other stimulus which is in no way con- 
nected with food and may even be so 
far unknown to the annual (the sound of 
a bell or metronome, for instance), and 
repeatedly coincide this stimulus with the 
admimstration of food, the effect of the 
stimulus alone preceding food wtU produce 
salivation These reflexes caused by spon- 
taneous (conditioned) stimuh have been 
called by Pavlov "conditioned reflexes” 
If the conditioned reflex is somewhat 
varied, as, for instance, if the metronome 
IS set at 60 beats per minute instead of the 
prenous 120 beats, and if no food is then 
giien to the dog, the animal learns to 
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differentiate between the two stimuli and 
does not respond by salutation to the met- 
ronome set at 00 beats Thus, according 
to Pa^lo'^’s term, differentiated inhibition 
IS fonned 


and the rubber tubing attached to it being 
completely filled with water A drop of 
saliva upon entenng the bulb produces a 
shifting of the liquid m the system of 
rubber and glass tubes which are provided 



Fig 2 Diagram of salnar> rcfloscs of a dog 
before exposure to light Bctii ecu the two dashes 
below the line tJie relaUsc salisarj secretion is 
shown, further to the left appears the absolute 
salis-ary secretion (uhile taking food) 



Fig d Radiated field on 
the cranium of the dog 
(natural sire) 


It has been established that the mtensit)' 
of salivation depends on the strength of the 
stimulus the stronger the latter, the 
greater the quantity of the saliva secreted 
m response to the conditioned reflex pro- 
duced by it Thus, it has been estabhshed 
in Pavlov’s laboratory that, for instance, 
an electric bell is a somewhat stronger 
stimulus than the metronome, a whistle 
producing tone “do” is a weaker stimulus, 
a still weaker stimulus is light, while a 
tactile stimulus is the weakest A nor- 
mally activated dog responds to any one 
of the stimuh by a correspondmg number 
of saliva drops m a given umt of time 
The number of drops ivill be the greater, 
the stronger the stimulus The sahim 
of an experimental dog is obtained through 
a surgical fistula on Stenson's duct or one 
of the parotid glands 

The experiment is earned out as follows 
The dog is placed m a special sound-proof 
chamber (Fig 1) so that no foreign sounds 
shall distract its attention A small glass 
bulb IS fixed to the sahvar}' fistula by 
means of Mendel^eff’s putt)% the bulb 


ivith a graded scale The glass tube with 
the scale is m the observation room out- 
side the chamber The drops of the hquid 
contained m the glass tube and consistmg 
of electrohde, m runnmg out fall on metal 
contacts, thus fomnng a circuit m the 
registenng device where every drop of 
saliva IS registered Figure 2 shows a 
sample of such automatic registration 
The stunuh are set m operation either by 
electnaty or by a pneumatic dence from 
the observation room The bowl contam- 
mg food (meat and bread crumbs) is also 
placed before the dog by similar devices 
So far, I have been expenmentmg on 
three dogs Two of them, “Rogdai” 
and “Riji,” I received from Dr Pailov 
as specimens which had been used in his 
laboratory for two or three years and had 
firmly estabhshed conditioned reflexes be- 
fore I started workmg with them The 
third dog, “jRody” (Radium), is begmmng 
to form conditioned reflexes 

Dog No 1 (Rogdai), a mongrel, five or 
six jears of age, of calm disposition, 
has a fistula on the nght Stenson’s duct 
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Fig 4 Showing epilation on the head of 
the dog corresponding to the radiated field 


The animal always eats with avidity, works 
with much readmess, and even jumps m the 
stand of his own accord His reflexes are 
regular and stable The ratio between the 
strength of the stimulus and the amount of 
sahva is permanent Thus, on the ground 
of a large number of experiments it was 
possible to estimate the following mean 
figures (in drops) , showing the interrelation 
between the stimuli and the amount of 
saliva 


1 Bell 8G 5 drops 

2 Metronome at 100 beats per minute 84 ' 

3 Tone do 05 0 ‘ 

4 I ight 50 

5 Tactile stimulus (pneter) 30 ‘ 

0 Metronome at 81 beats per minute 2 4 ' 


My first expenment with the dog ivas 
made on Dec i, 1027 The total number 
of expenments performed on Rogdai up 
to May S, 1028, was lOd With a few 
exceptions, the expenments were earned 
out daily 

Samples of protocols of two normal 
expenments preceding exposure follow 
If i\e take tlie mean figures for the 
period of one week following from Feb 
21, 1 c for the week preceding exposure, 
\\t shall see tliat they arc as follows 



Fig 5 Diagram of sabvary reflexes Nearly 
all the exciting factors gave negative results 


Bell 

86 5 

Metronome at 160 beats 

84 

Tone ‘ do 

66 6 

Light 

60 

Pneker 

36 

Metronome at 80 beats 

Differentiated inhibition 

2 4 


In order to estimate the effect of the 
roentgen laboratory on conditioned re- 
flexes, the dog was brought to the Insti- 
tute of Roentgenology on Dec 28, 1927, 
and tied to the table, where it was sub- 
jected to a sham exposure under condi- 
tions which entirely corresponded to those 
of an actual exposure Numerous further 
expenments have shown that such sham 
exposures have not the slightest effect on 
conditioned reflexes 

On Feb 29, 1928, at 1 p m , the dog was 
brought to the Institute of Roentgenology 
and tied to the table m the roentgen labora- 
tor)^ w'here radiation wnthm the region 
of the cerebral hemispheres was applied 
through a field of 15 2 sq cm (Figs 3 and 
4) Technic Neo-Intensiv with conden- 
sers, tension near the tube, ISO KV, 
filters 0 5 mm Zn plus 3 mm Al, giving a 
total of 2 H E D , or about 1,500 r 

Subsequent to radiation the dog’s be- 
haxior and appetite w-ere absolutely nor- 
mal Dunng the w'eek follow mg radiation 
the mean values of its reflexes vaned but 
shghtW from those obsen ed during the 
week which preceded exposure The only 
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noteAvdithyj phenomenon was that the 
positive induction which had appeared sub- 
sequent to differentiated inhibition previ- 
ous to radiation, at times was changed 
into negative induction in the second half 
of the week following radiation By the 
term “induction” we mean the condition 
of the cerebral cortex which immediately 



Fig G Curves of re]ati\e salirarj rcGcxes with 
vanous CACiting factors Arrows indicate the radia- 
tion 


follows differentiated inhibition Induc- 
tion maj'’ be positive, i e , when the condi- 
tion of inhibition is followed by that of 
exatation, or negative, when the inhibitor)^ 
condition lasts In the first case the re- 
flex following inhibition is considerable, 
in the second case, the reverse 

Thus, previous to radiation the bell 
soundmg after inhibition produced 95 
drops of saliva, the metronome, 110 
drops, and the tone “do,” 72 drops After 
exposure to roentgen raj'^s the bell sounding 
after inhibition produced 8S— 86 drops, the 
metronome, 45 

After the experiment earned out on 


sole difference that this tune it was given 
a dosage of 3 H E D , i e , 2,200 r On 
March 8 nothing abnormal could be ob- 
served in the dog's behavior, all condi- 
tioned reflexes were considerably decreased 
On March 9 the reflexes were still further de- 
creased The protocol follows On March 
10 the dog was qmte inert, was unwdhng 
to jump on the stand, refused food, no 
borborygmus could be heard 


EXPERIMENT NO 64 MARCH 10 1028 

All stimuh produced reflexes equal to 
zero with the exception of the hght stimu- 
lus, which produced 16 drops of sahva 
(Fig 5) 

On March 1 1 the dog looked quite braced 
up and ate and jumped on the stand with 
readiness However, throughout the week 
folloivmg radiation the reflexes were con- 
siderably decreased 

Thus, if we compare the mean figures 
from March 1 to March 1, t e , for the 
week preceding radiation, with those ob- 
served from March 8 to March 14, i e , 
for the week foUowmg radiation, we shall 
haA'e the followmg A^alues 


Bell 

Metronome at 160 beats 
Tone do’ 

Light 

Pneker 

Metronome at SO beats 


91 S 62 0 70 6 
79 3 52 0 66 6 
59 8 53 7 63 4 
50 0 42 6 47 4 
44 7 33 5 40 0 
58 54 65 


Thus a considerable decrease m all re- 
flexes is observed which chiefly tells on 
such reflexes as are produced by the 
stronger stunuh Besides, it is of interest 
to note the following veiy important fact 


Thus, on March 12, subsequent to differentiation, light 
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March 7 1928, at 2 p M , the dog was beginmng with the fifth day following 
exposed to radiation as before, with the radiation, marked negatne induction was 
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observed subsequent to differentiated in- 
hibition (metronome at 80 beats) 

Begmnmg with the fifth week follow- 
ing radiation, the reflexes became stronger 
and gradually reached their normal_ value 
toward the end of Apnl 


laboratory The total number of expen- 
ments made for my mvestigations with 
this ammal was 93 Dunng the penod 
from Jan 26, 1928. to Feb 21, 1928, 
and on May 9, 1928, its bram was ex- 
posed to a dosage of 3,500 r As shown 



Fig 7 Curves of salivary reflexes with various exciting factors Re- 
flexes on the strokes of a metronome are shown by the continuous line, 
reflexes caused by the tone do” shown by line of dashes, by hght the 
dotted line The black tnangles mdicate the application of radiation 


80 



Fig 8 Curres of reflexes of the third dog (if) exating factor (metro 
nome in this case) (B) bell, (L) light, black tnangle radiation 


Previous to the third exposure the dog 
penshed, due to an accident on May S, 
1928 

In summanzing the results of expen- 
ments made on this dog we may say that 
radiation of the brain caused a marked de- 
crease of its reflexes, and that this de- 
crease was particularly manifest m the 
case of the stronger stimuli, i e , the bell 
and the metronome Besides, consider- 
able succcssn e inhibition (negative induc- 
tion) followang differentiation i\as ob- 
ser\ cd (Fig 6) 

Dog “Ri 3 t,” Insh setter, adult ammal, 
had worked for a long time m Dr Pa\lo\ ’s 


m the curve (Fig 7), this resulted m a 
marked decrease of all the reflexes m the 
first six days, followed by a considerable 
increase of reflexes in the next eleven days 
During the followmg eight days the reflexes 
once more decreased, thereafter remammg 
at these lower values It is of interest to 
note that the auditory stimulus tone 
"do” which, preaaous to radiation and m 
tile first SIX days following it, produced 
fewer drops of sahia than did hght, be- 
gan producing more saliva than the hght 
stimulus after the sixth day follomng 
radiation This phenomenon remained per- 
manent until the animal’s death 
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On June 20, 1928, the dog was exposed 
to secondary radjation (dosage 2,800 r) 
After exposure, a slight increase of reflexes 
uas observed, which, however, remained 
below the values observed in the dog prein- 


In the future my experiments will be 
earned out on a larger scale A special 
laboratory for the purpose of studymg, 
by means of the conditioned reflex method^ 
the effect produced by roentgen rays and 


EXPERIMENT NO 52, DEC 29, 192S 


Time 

Stimulus 

Latent 

period 

(sec) 

9 10 

Tone do 

3 

9 38 

Metronome at 160 

3 

9 44 

Metronome at St) 

3 

9 50 

Bell 

3 

9 58 

Pneter 

4 

10 (M 

Light 

4 


Tune of delaj 
(penod elapsing 
between the mo- 
ment when the 
stimulus begms 
acting and the 
time nhen the 
dog receives food) 
(see ) 


Number 

of 

sahva 

drops 


30 

65 

30 

82 

30 

0 

30 

95 

30 

25 

30 

53 


EXPCRIiMENT NO S3, FEB 29, 192S 


(The day of exposure to roentgen rays, 3 hours previous to it) 


Time 

Stimulus 

1 

Latent 

penod 

(sec) 

Time of delay 
(sec) 

Number 

of 

saliva 

drops 

9 11 

Aletronome at 160 

0 

30 

88 

9 38 

Bell 

3 

' 30 

92 

9 47 

t Light 

4 

30 

70 

9 53 

Metronome at 80 

9 

30 

2 

9 58 

Tone do 

3 

30 

72 

10 05 

Pricker 

4 

30 

45 


EXPERIMENT NO 63, MARCH 9, I92S 


Time 

Stimulus 

Latent period 
(sec ) 

Number of drops 

9 o2 

Bell 

5 

48 

9 40 

Pricker 

3 

20 

9 4G 

Tone do 

3 

40 

9 53 

Metronome at 80 beats 

9 

4 

9 58 

Light 

3 

30 

10 07 

Tone ‘ do ' 

4 

30 

10 15 

Pneker | 

5 

35 


ous to the first exposure, and later the} 
again developed a tendency toward de- 
creasing (Fig 7) On Sept 15, 1928, the 
dog was killed and dissected 

My work has not yet been completed 
but, even now, I am able to say that m} 
presumptions have been confirmed 
Roentgen rays do affect the actinty of the 
cerebral hemispheres, apparentlv causing 
an inhibitory condition 


radium on the acti\aty of the cerebral 
heimspheres is bemg equipped at the 
Institute It seems to me that the applica- 
tion of this method is fuU of possibilities 
The method of conditioned reflexes not 
only enables us to study the effect of roent- 
gen rax '3 and radium on nen^ cells but it 
also helps us to solve a number of problems 
connected mth the physiology of the cere- 
bral hemispheres It does not seem im- 
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possible that by applying ngorously hmited 
local radiation, with radium in particular, 
we shall be able to locahze defimte centers 
of conditioned reflexes produced by this 
or the other receptive apparatus of our 
senses No light has so far been thrown 
on this tremendously important prob- 
lem 

Further, by applying the method we 
shall be able to study the effect of the 
radiation of ductless glands on the 
activity of the cerebral cortex Thus, 
I intend to carry out investigations which 
help to determme by the conditioned reflex 


method the effect produced by the radia- 
tion of the puberty glands on the ac- 
tivity of the cerebral hemispheres 

We shall also undertake the study of 
conditioned reflexes in children exposed to 
radiation for the treatment of fungous 
diseases of the scalp So far, it has not 
been estabhshed whether or not radiation 
of the skull affects a child’s bram Ap- 
parently, if any changes are produced, 
they can be revealed only by the condi- 
tioned reflex method, as our chmcal 
methods are much too crude for the 
purpose 


THE EFFECT OF ROENTGEN RAYS ON THE BRAIN 

evperuiental investigation by means of the conditioned reflex uetbod 

By Prof Dr M I NEMENOW, Leningrad, USSR. 

From the State Roentgenologic, Radiologic, and Cancer Institute, Director. 
Prof Dr M I Nemenow 


HE study of the effect of roentgen ex- 
posure on the activity of the cerebral 
hemispheres was first undertaken by 
me over four years ago, i e , m 1927 
Even the first findings sensed to show 
that evidently my suppositions were con- 
firmed Due to roentgen exposure the 
conditioned reflexes in dogs after a fairly 
short penod of time showed certam devia- 
tions from such reflexes as had been pre- 
viously firmly established These changes, 
as a rule, revealed a pnmary mcrease of the 
reflexes, followed by their more or less 
lastmg decrease (see curves) Besides, a 
qualitative deviation from normal reflexes 
was observed Thus, a stronger stimulus 
produced a weaker response as compared 
to that produced by a weaker stimulus, 
and so forth 

The important findings I then obtained 
enabled me, in the Summer of 192S, to 
make a prehmmary communication at the 
V All-union Congress of Roentgenologists 
and Radiologists and at the II Inter- 
national Congress of Radiologists m Stock- 
holm 

However, reahzmg the importance of the 
subject, I put off the publication of my 
paper until the findings reported m my pre- 
hnunary commumcations had been con- 
firmed by further expenments and m- 
vestigations 

Later, after a suitable laboratory, with 
a techmcally perfect chamber, had been 
eqmpped at the State Institute of Roent- 
genology and Radiology, the mvestigations 
were earned out along several different 
fines The work was earned out m col- 
laboration with Professor P S Kupalov, 

A M Ushakova, and Professor R S 
Lyman, of the Umted States of Amenca 
Histologic examination of the brain was 


performed m the case of some dogs in 
Munich by W Schok 
Besides, studying the conditioned re- 
flexes m adult dogs, the brams of which 
had been subjected to roentgen exposure, 
I also started to expose to roentgen rays 
the brams of pups m whom conditioned 
motor reflexes were subsequently estab- 
hshed When the pups became adult dogs 
they were provided with sahvary fistulse 
and their sahvarv responses were then 
studied 

The peculiar conditions of a roentgen 
room were made famihar to the dogs at 
an early age, they were taught to he 
motionless under the roentgen tube with- 
out bemg either anesthetized or fixed to 
the stand This served to exclude the ef- 
fect of such undesirable factors as an 
anesthetic or the sense of fear on the be- 
havior of dogs 

Our further mvestigations fully con- 
firmed the findmgs I reported m my pre- 
hmmary communication Likewise, we 
were able to observe a number of most 
mterestmg phenomena concenimg dogs 
which had been subjected to radiation at 
an early age Thus, we observed m radi- 
ated pups a tendency to walk in circles 
for several months subsequent to exposure 
to the roentgen rays The dogs mostly 
walked in circles clockwise They showed 
considerable delay both m groivth and 
weight, as well as in mental development 
With tune, this backwardness was more 
or less overcome, depending on the dosage 
apphed 

In dogs which had been exposed to radia- 
tion at an early age v e obseri’-ed epileptoid 
fits, occumng several weeks subsequent to 
exposure and sometimes recurring after a 
lapse of several months, the fits greatly re- 
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sembling genuine epilepsy m man Ob- 
viously they were preceded by a condition 
of dimmed consciousness This was fol- 
lowed by general convulsions and foammg 
at the mouth 

Further, we noticed that dogs exposed to 
roentgen rays either at an early age or 
when fully grown did not hve long Pro- 
fessor Kupalov and Professor Lyman, m 
their experiments, exposed adult dogs to 
heavy dosages of roentgen rays (15-20 
H E D ), with the result that a marked 
decrease of reflexes was observed 
Havmg observed the epileptoid fits 
which developed in dogs after a consider- 
able tune had elapsed smce exposure, and 
the early death of such dogs, which could 
hardly be accoimted for by any other factor 
but radiation, we subjected the bram of 
one of the dogs to a histologic exammation 
at Spielmeyer’s laboratory m Mumch A 
detailed account of the findmgs will be re- 
ported in the near future by Professors 
Lyman, Kupalov, and Scholz 
The changes which were observed to oc- 
cur m the cerebral tissue a considerable 
time subsequent to exposiue threw a hght 
on the question which, so far, had re- 
mained vague, namely, the radiosensi- 
bihty of cerebral tissue It is well known 
that the majority of mvestigators con- 
cerned with the study of the effect of roent- 
gen rays on the cerebral tissue, ganghon 
cells in particular, of adult animals have 
been led to beheve it to be completely m- 
sensible to roentgen rays Such state- 
ments in the literature served as a stimulus 
to make me approach the problem by ap- 
plying the conditioned reflex method for 
tlie study of the functional changes thus 
produced The method sensed to prove 
beyond doubt the occurrence of functional 
changes in the cerebral cortex, which ap- 
pear shortly after exposure 

Histologic examination, performed many 
months subsequent to tlie exposure of the 
bram to roentgen ra> s, revealed a further 
development of the process as character- 
ized by marked microscopic changes The 
negatue results obtained bj histologic ex- 
amuntion and pre\ioush reported in the 


hterature can be accounted for by the fact 
that the experiments were performed too 
soon after exposure, while the process had 
not yet attamed the stage of development 
when it could be revealed by the micro- 
scope 

Here I should like to emphasize once 
more the idea which was the basis of my 
theory with regard to the biologic effect of 
roentgen rays 

Molecular processes caused in hvmg tis- 
sues by any factor develop the slower, the 
longer the Me, or, m other words, the 
greater the power of differentiation, char- 
acteristic of the elements of these tissues 
This probably explams why the pathologic 
process produced m nerve cells by roent- 
gen rays is so slow to develop The con- 
sideration seems to apply equally well not 
only to roentgen rays but to other factors 
as wen It obviously refers both to 
separate cells and to orgamsms as a 
whole 

Thus we know that by applymg coal tar 
we are able to cause the development of 
cancer as early as m four months’ time m 
a white mouse, while m a rabbit the same 
process takes no less than a year to de- 
velop In the case of man bemg subjected 
to the effects of a cancerogenous factor, 
the latter must necessarily be at work for 
a number of years before it results m 
cancer 

Professors Lyman and Scholz have 
established on our experimental animals 
that the changes observed in the cerebral 
tissues were the more mamfest the greater 
had been the penod which had elapsed be- 
tween exposure to roentgen rays and the 
death of the dog Thus, m several months' 
time subsequent to exposure they observed 
multiple necroses of the cerebral tissues, 
due to the hyahne degeneration of mtra- 
cerebral artenes In the earlier stages fol- 
lowing radiation marked symptoms of 
encephalitis were observed These n orkers 
beheve the clianges m the cerebral vessels 
to be pnmary, and the above-desenbed 
clianges in the nen^e tissue (necroses) to 
be secondary' Hon ever, it is hard to form 
any definite conclusion on the subject as 
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it IS the entire brain which is e\posed to 
roentgen raj s the cerebral vessels in- 
cluded The latter doubtless reveal mor- 
phologic changes at an earlier period and 
after lighter dosage than do the nerve cells 
of an adult animal Personally I consider 
that the injurj" to nerve cells by roentgen 
rays may also be of a pnmar^’’ nature 
This is confirmed by the changes which oc- 
cur m conditioned reflexes soon after ex- 


posure, as well as by the symptoms of 
encephahtis which are also observed at a 
relatively early stage However, I re- 
peat, the question has not yet been solved, 
for under the circumstances we have to 
deal with the effect of roentgen rays on the 
brain as on a complex of mterdependent 
tissues Our investigations along these 
lines are being continued and the results 
mil be reported 



A NEW METHOD FOR THE RADIOGRAPHIC EXPLORATION OF THE MEDIASTINUM 
AND CONCEALED PORTIONS OF THE PULMONARY FIELDS 

By PAUL M ANDRUS, M D , F R C P (C ), London, Canada 

From the Mara Research Laboratories at the Queen Alexandra Sanatontnn’ 

PART I THE CONCEALED PORTIONS OP THE frequently well within the normal limits 
PULMONARY FIELDS in the presence of chmcal pulmonary 

disease, and metastases might, of course, 

S ubstantial volumes of lung tissue be deposited in these concealed parts 
are echpsed and concealed by the Unevplamed hemoptysis is also a rather 
mediastinal structures in conventional frequent condition which might conceivably 



roentgenograms of the thorax The fre- 
quency with which important or deter- 
minative structures he in these hidden 
areas is unknown In the press of daily 
routine we are prone to forget the verj’' 
existence of these parts or to speculate on 
tlicir inherent possibilities That it is 
possible for these areas to be the seat of 
obscure disease must be conceded, and 
the finding of tubercle bacilli in the 
sputum of iiidniduals m whom no paren- 
chymatous shadows are demonstrable is 
not r are The radiographic shadow's arc 

* A^Msttd b\ tht National Rc-xarch Council of 


have Its ongin in such hidden places 
The extent of these concealed areas is 
shown in the accompanjang tracing from 
E 3 fcleshymer and Shoemaker’s “A Cross- 
section Anatomy’’^* (Fig 1) The con- 
xerging heavy hnes indicate the path of 
the rays from a six-foot focus-film dis- 
tance, and It IS apparent that the pulmonic 
fields m the areas medial to these lines are 
not made nsible bj this projection The 
xolume of lung tissue thus concealed is 
large at the bases, especially the left but 
becomes relatnelv small abme the level 
of th e bifurcation of the trachea 

' Courtcsi D Appleton S. Co publishers 
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We accordingly attempted to radiograph 
these concealed portions of the lungs 
The customary obhque film, for which the 
patient is rotated, may be used to project 
these areas onto the film, but has the ver>' 
decided disadvantage of removing the part 
some distance from the photographic ma- 
tenal An equally important disadvan- 
tage of the oblique method for this purpose 
IS the difficulty of measurmg the angle of 
rotation of the subject, a measurement 
vhich it will be seen from the diagram 
must be possible of, at least, some apprqvi- 
mation of control However, if the area 
to be examined is placed flat agamst the 
film in the usual manner (A-P or P-A), 
and the tube off-centered to a suitable 
degree to tlie same side, the concealed 
portions of the lungs may be projected 
onto the film with satisfactory detail 
This techmc ive term "off-centered ex- 
posures" and designate O C , R or L * 
(nght or left), vnth the number of degrees, 
and P-A or A-P position 

1 RADIOGRAPHY OF THE LUNG MARGIN 
ANTERIOR TO THE RIGHT BORDER OF THE 
MEDIASTINUJI 

This area is not voluminous and does 
not extend above the bifurcation of the 
trachea With the anterior chest wall in 
contact with the film, this area may be 
radiographed by off-centermg the tube 
about 30 degrees to the nght (Fig 1) 

It is to be noted that the volume of lung 
supenmposed on the antenor margins is 
rather less m this off-centered projection 
than m tube-centered postero-antenor 
exposures 

2 RADIOGRAPHY OF THE LUNG MARGIN 
ANTERIOR TO THE LEFT BORDER OF THE 
MEDIASTINUM 

This margm lies chiefly between the 
second and fourth costal cartdages Hoiv- 
ever, it is not infrequently the seat of crepi- 
tant r^les in tuberculous disease as well 
as a focus of bronchiectatic dilations, and 


its visuahzation may therefore be impor- 
tant An off-centenng to the left of 45 
degrees (P-A exposure) is necessary to 
project this margm onto the film The 
upper portions are apt to be supenmposed 
on the shadow of the sternum and visi- 
bihty thus impaired 

3 RADIOGRAPHY OF THE LUNG IN THE 
RIGHT PARAVERTEBRAL FOSSA 

The maximum of lung tissue that it is 
possible to radiograph m this location is 
obtained by hmng up the focal spot of the 
tube with the nght border of the medias- 
tinum and the nght margin of the spme, 
using an antero-postenor projection Mod- 
erate new tissue is thus revealed m the 
post-cardiac area and less important vol- 
umes above this level Above the bifurca- 
tion of the trachea no significant gam is 
apparently made as compared with tube- 
centered exposures An average off-center- 
ing of 16 degrees to the nght with an 
antero-postenor projection is suitable for 
radiography of this area (Fig 1) It will 
be noted that a rather small volume of 
lung tissue adjacent to the postenor medi- 
astinum (on both sides) cannot be vis- 
ualized m this projection 

4 RADIOGRAPHY OF THE LUNG IN 
LEFT PARAVERTEBRAL FOSSA 

The mcrease m lung tissue radiograph- 
able in this location is greater than on the 
nght The maximum of bssue is radio- 
graphed by hmng up the focal spot of the 
tube vnth the left margm of the spme and 
the left border of the heart, in an antero- 
postenor direction An off-centenng of 
25 degrees may be used as an average for 
this area, although the angle vanes at 
different levels, according to the width of 
the heart In radiographmg the para- 
vertebral area on either side, the angle to 
which the tube is off-centered must be 
correctly ascertained, else either the heart 
or the spme will be projected over the 
lung area it is desired to study In the 
case of an enlarged or dislocated heart, 
the angle of off-centenng would have to be 


> R and L refer to the patient in aU positions 
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increased and the amount of new lung radius, i c , that the focal spot be pointed 
made visible would be lessened The at the center of the film This is espeaally 
angle will also vary with different mdi- important in the case of hue focus tubes 
viduals It IS wise to study cross-sections A much sunpler and more flexible ar- 
of the thorax at all levels to become famihar rangement, however, when such exposures 
with the projections are made with any frequency, is to mount 


5 RADIOGRAPHY OF THE MEDIAL SURFACE 
OF THE UPPER LOBES 

Although the volume of lung tissue 
concealed by the mediastmum above the 
bifurcation of the trachea is small, it is 
theoretically possible for disease, such as 
subpleural caseous tubercles, to he in 
this area An improved visualizabon of 
the medial surfaces of the upper lobes may 
be possible by off-centered exposures of 
about ten degrees to each side 

TECHNIC 

The tube position for off-centered ex- 
posures of these concealed lung areas, is 
tabulated for convenience (Table I) 


TABLE I — TABULATION OF PROJECTION FOR 
OFF-CENTERED EXPOSURES 


Lung area 

Projection 

Degree of 
off-centenng 

Right ant margin 

P-A 

30° R, 

Lt ant margin 

PA 

46° L 

Rt paravertebral area 

A P 

16° R 

Lt paravertebral area 

A-P 

26° L 

Medial surface of upper 
lobes 

P A 

10° R and L > 

Tracheal bifurcation 

PA 

35° R and L 


The following method may be used for 
placing the tube at the required angle, for 
tnal or occasional exposures Construct 
upon the floor, as with colored crayon, a 
perpendicular to the center of the film 
and at four feet from the film construct a 
second line at right angles Mark off 
to riglit or left of this intersection the 
distance given opposite to the required 
angle in Table II On the radius joining 
this point until the center of the film may 
be measured anj desired target-film dis- 
tance A plumb line mav be used to place 
the focal spot above the determined point 
It IS important that the long axis of the 
tube be placed at nght angles to this 



TABLE n — TABLE FOR OBTAINING REQUIRED 
TUBE ANGLE FOR OFF-CENTERED EXPOSURES 



Off-centeruig (at 4 ft 

Angle 

perpendicular distance) 

(degrees) 

(m) 

10 

8 5 

15 

12 9 

20 

17 5 

25 

22 4 

30 

27 7 

35 

33 6 

40 

40 3 

45 

48 0 

50 

57 2 


the cassette holder on a heany plank base 
and to insert a pm through this into the 
floor below tlie center point of the film 
The cassette may then be rotated instead 
of moving the tube stand A scale of 
angles should be provided With this 
dcMce a set of exposures mav be made 




100 


RADIOLOGY 


about as qujckly as are routine chest 
radiographs 

It IS important to provide a csssstte 
holder about which the patient may wrap 
the arms m order to get the scapuljc and 
muscles out of the way The honzontal 
type of cassette changer is, for this reason, 
not well suited to off-centered exposures 

The patient should be off-centered on 
the cassette toward the same side as the 
tube, to such degree as to project the de- 
sired parts onto the center of the film 
Without this precaution the areas to be ex- 
amined maj be projected off the film 

RESULTS AND DISCUSSION OF RADIOGRAPITY 
or CONCEALED PORTIONS OF PULMONARY 
FIELDS 

We have radiographed in this manner 
the concealed portions of the pulmonar}’ 
fields m a number of indmduals harnng 
positive sputum or frank hemoptysis but 
m whom no parenchymatous disease was 
demonstrated in tube-centered exposures, 
also in a number of individuals with chronic 
non-specific basal disease We have not 
demonstrated “new” shadows m any of 
this group, which is, of course, no exndence 
that such may not occur 

In the case of acute or chronic broncho- 
pneumonias or metastases, it is, of course, 
possible that they may be confined to 
these concealed areas, it seems probable, 
however, that they would as a usual thing 
also occur elsewhere The method is not 
necessary for the visualization of lipiodol- 
filled spaces as these may be radiographed 
through the heart 

In the case of tuberculosis, it seems im- 
probable to this author that such hidden 
pulmonary foci are customarily the source 
of tubercle bacilli in the case of those 
sputum-positive cases showing no paren- 
chymatous shadows This for the follow- 
ing reasons 

1 Locahzed pulmonary tuberculosis of 
limited extent and confined to a base, is 
unusual in the visible portions of the lung- 
fields, and IS. therefore, probably also 
unusual in the smaller concealed portions 


2 Primary basal tuberculosis is usually 
a rapidly progressive disease, whereas the 
outlook in sputum-positive cases without 
demonstrable lesions is uniformly good 
The mediastinal glands are a possible 
source of bacilh in such cases 

PART II THE JIEDIASTINUM 

In the preparation of films of the con- 
cealed portions of the puhnonarj’^ fields 
by means of off-centered exposures as m 
the preceding section, there was noted a 
high visibility of the bifurcation of the 
trachea and mam stem bronchi, such as 
IS not obsenred m any of the conventional 
projections including the obhque 
In tube-centered exposures these struc- 
tures are, of course, covered by the spme, 
while m obhque exposures the mam stem 
bronchi are projected close together or 
overlappmg, and their visualization is of 
a low order 

The mechamsm of projection in off- 
centered exposures is shown m Figure 2 
It IS seen that the size of the image C D 
for the off-centered exposure is consider- 
ably greater than is the image A B resulting 
from the obhque exposure These meas- 
urements are superimposed at the bottom 
of the diagram for convemence of compari- 
son The image is magnified in the off- 
centered exposure because of the angle 
between the film and the madent radia- 
tion This magnification occurs m the 
honzontal but not in the vertical plane 
It IS thus apparent that the separation of 
the images of the main stem bronchi m 
off-centered exposures is the result of 
distortion or magnification in the honzontal 
plane Such a tracheal exposure is shown 
m Figure 3 Assoaated structures, such as 
glands, may thus be possible of visuahza- 
tion m more nearly their correct relations 
to the trachea and mam stem bronchi 
In addition, the scapula and scapular 
muscles can be much better removed from 
the fields when the patient is flat against 
the cassette than when he is obhquely 
placed Also, as previously noted, it is 
most difficult to measure or duplicate an 
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angle of obhquity between the patient and 
cassette, whereas the angle between a 
cassette and tube is capable of measure- 
ment with any required degree of ac- 
curacy 

TECHNIC 

An off-centermg of 35 degrees is neces- 
sary to umformly evpose the carma, al- 
though in most subjects 30 degrees is 
sufficient An off-centenng to the right 
(P-A projection) gives the most satis- 
factory view and displays most of the 
left main stem bronchus To be sure of 
a full visuahzation, however, 35 degrees 
off-centered exposures from both nght and 
left should be made 

The patient’s arras should be wrapped 
around the cassette to remove the scapulas 
as much as possible from the fields In 
addition, the patient should be off-centered 
on the cassette to the same side as the tube 
to such a degree as to project the postenor 
mediastinal contents to the center of the 
film To attain this, the patient’s chin 
should usually be placed only two or three 
inches from the edge of a 14-mch cassette 

Considerably greater energy is neces- 
sary than for tube-centered exposures of 
the pulmonary fields, and one need aim 
at a less high degree of contrast The 
pulmonary fields are, of course, thus 
greatly over-exposed 

DISCUSSION AND RESULTS 

Using this method, glandular masses in 
both adults and children are not infre- 
quently nsible which are not seen in tube- 
centered or tlie conventional obhque 
exposures Their position m relation to the 
trachea or mam stem bronchi is also ap- 
parent Such nsuahzation depends, of 
course, upon tlie presence of calcium, be- 
cause of the density of the vascular struc- 
tures wiUi iihich they are contrasted 
Complete calcification is not necessan^ as 
scattered hine ma\ indicate the presence 
of easco calcareous deposits 



Fig 3 Off-centered view of tracheal bifurcation 


It would seem that an improved visuah- 
zation of the occurrence, extent, and re- 
lationships of the glands m the region of 
the tracheal bifurcation can be expected 
to constitute an important advance, es- 
peaally in the study of tuberculous in- 
fection m children 

We present the suggestion of off-centered 
thoraac exposures for the radiography of 
the concealed portions of the pulmonarj'- 
fields and the region of the tracheal bifurca- 
tion, in anticipation of a more widespread 
expenence than is possible m a single 
center, determirang whether the procedure 
has anj’thmg of importance to add to our 
medical methods A further application 
of the method should be m the study of the 
mobility of the roots of the lungs, as sug- 
gested by Mackhn (1) 
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(4) Operate the lever P by quick manual 
impulse At the time the brass plate Q 
impinges on the rubber diaphragm, light 
passes through to the film momentanH 
A short time later, the \-ray tube, actuated 


posibon, the lid is opened, and the 
shutter J is closed 

(5) Remove the drum to the dark room and 
develop about four minutes in vrai 
developer A sample copy of a film 


LIGHT SPOT 


BEGINNING OF 
X-RAY EXPOSURE 



TIME LAG -0 282 SEC 

Fig 3 A sample film 


b}' this pulse, becomes excited The 
first and successive x-ra}' impulses are 
recorded on the film through the hole // 
in the form of dots Following opera- 
tion, it is necessary to turn off the current 
suppljnng the chronograph lamp The 
lever P is then pulled back to the original 


taken m this manner is shown on this page in 
Figure 3 

The technic which has been employed most 
successfully is as follows Foc^ spot-film 
distance, 24-30 m , x-ray tube voltage, 70-S0 
K V P , x-ray tube current, 100 ma , time 
of exposure, w second or more 


CARCINOMA OF THE STOMACH' 

REPORT OF A CASE TREATED BY ROENTGEN 
THERAPt 

By JOSEPH FRIEDMANN, M D , New York 

My object m reportmg this case of carci- 
noma of the stomach is not so much that I wish 
to present anything particularly different from 
other x-ra> findings but that my pre operative 
diagnosis was that of a benign tumor or papil- 
loma 

This case was referred by Dr A J Walscheid 


' Read before tbe Radiological SoaeU of North 
Amenca at the Eighteenth Annual Meeting at At 
Ian tic City Not 2S-Dec 1 1932 


for roentgenographic examination Feb 14 
1927 Roentgenoscopic examination of stom- 
ach after a barium suspension meal shows 
that the stomach is situated to left of median 
Ime, greater curvature is e\en, and is 4 5 
mches below the umbiUcus On palpation 
near the pylorus, a distmct mass about 1 5 
inches m size, not movable, is felt between the 
palmar surfaces of the fingers 

Films taken m the upright, prone, and in the 
nght lateral view, show that near the antrum of 
the stomach there is a faint irregular rarefac- 
tion, ’/• X ^/s inch m size the first portion of 
duodenum is somewhat irregular Examina- 
tion, SIX hours after the barium suspension 
meal, shows a famt residue m the stomach 
Rest of gastro-mtestmal tract is negatu e 





rig 1 Showing a faint irregular rarefaction Fig 2 Showing gastro-enterostomy opening which 

near antrum of stomach Vj X V« mch in size first functions normally (Dec 31, 1928) 
portion of duodenum irregular (Feb 14, 1927) 


History — Seven months ago, J P , aged 
43 years, began to have discomfort about one 
hour after meals, frequently vomitmg his entire 
meal He has lost from 13 to 20 pounds m 
weight, at times he gams only to lose again 
Operation was performed March 10, 1927 
A subtotal gastrectomy, Balfour method, 
jcjunal-iejunostoray was performed 
Report from Pathological Laboratory — The 
specimen is composed of a portion of tissue 
removed from tlie pylonc extremity of the 
stomach There is an ulcerated area, 3Vi 
cm in diameter at the lesser curvature 
Tins lesion presents a definite circumscnbed 
margin \sitli crater-likc edges Section shores 
that the lesion is confined to tlie mucosa and 
docs not infiltrate the submucosa 

Microscopic examination has been made of 
sections through the edge of the ulcerated area 
of the pj lonis, and also at tlie base Examina- 
tion of the structure at the edge shows that a 
portion of the surface is corcred witli mucosa 
and its glands, but the submucosa has been 
replaced bj a tumor process which is charac- 
ttri/ed bj atypical columnar epithelial cells 
with an al\ colar arrangement These cells \ arj' 
in size and shape and tliej contain a resicular 
nuckus, an occasional mitotic figure is ob- 
serxed Tlie stroma is scantx, and is dcnscl} 
infiltrated with round mflamniaton, cells and 


polynuclear leukocytes In areas m which the 
mucosa is not observed, there is some necrosis 
on the surface Microscopic examination of 
seebons at the base shows complete absence of 
the mucosa and musculans mucosa The 
submucosa is completely replaced by a tumor 
process charactenzed by vanous sized groups 
of atjqncal epithelial tumor cells m a cellular 
connective tissue stroma This process has 
infiltrated the muscle coats but does not extend 
entirel}’- through them 

Diagnosis — On March 13, 1927, the diag- 
nosis was caranoma of the stomach The 
patient was referred to me again on Apnl 26, 
1927, for a series of deep roentgen treatments 
To the radiologist, this case is mterestmg be- 
cause of deep roentgen therapj following a 
gastrectomy Veiy little therapy for this 
ailment has been used m Amenca 

WTien one obseiw^es the wonderful results 
which w ere obtained in this case, and m xnew of 
the microscopic diagnosis, and the immediate 
and late operatne results, I feel that we should 
gne some credit to deep roentgen tlierap}^ 
I haxe always had great confidence in the use 
of this post-operatue mode of treatment for 
carcinoma of tlie stomach This case w as per- 
fcctlx well for four >ears, and free from all 
stomach sx mptonis of anv kind, tlicreby firmly 
establishing mx confidence in the application 
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of deep roentgen therapy m all cases of post-op- 
erati\'^ carcmoma of the stomach Holfelder’s 
technic was used 


mettod for eight and one-half years, and has 
prolonged life in 50 per cent of his cases one 



Fig 3 Specimen removed at operation 


The roentgenologist should always witness 
the operation to acquaint himself with the 
extent of the lesion, the amount of glandular 
mvolvement along the lesser and greater 
curvature, hg gastneum, etc , as well as other 
metastasis In fact, he must mentally visual- 
ize the entire pathology, thereby enablmg 
him to applj the rays at the proper angle 
It should ^ways be remembered that care must 
be taken not to radiate the kidneys, supra- 
renals, pancreas, qileen, and lungs, to avoid any 
anatomical damage, and subsequent physiologi- 
cal dysfunction 

The patient receives a dosage of 1 10 per cent, 
the lungs receive less than 10 per cent of this 
dose The entire treatment is completed m a 
period of from five to seven days or longer, 
dependmg on the physical condition of the 
patient For the treatment, use 200,000 volts, 

4 ma of current, 0 5 mm Cu + 1 mm AI 
Firm compression is used The stomach is 
treated from three fields one anterior, from 
nght to left outward and upward, one lateral 
field on left side gomg straight through inward, 
and the third field posteriorly from right to left 
upward and outward Holfelder has used this 



Fig 4 Photomicrograph of tissue removed 


From seven to ten days after the final roent- 
gen treatment, the saturation method is given, 
completed m two or three days The satura- 
tion method, as desenbed by Dr Pfahler, in- 
dicates the greatest amount of radiation that 
can be tolerated by the surroundmg normal 
tissues without damage bemg done to them 
The saturation method depends upon the 
dehvery mto the diseased area of what we have 
learned to term "erythema dose" or "toleration 
dose," and then the retention of this effect fora 
certain time by additional smaller doses of 
radiations at mtervals to correspond to the loss 
m effect duxmg any period The rate of loss, 
and the amount of radiation to be giTCH at any 
mterval, is indicated by a series of curves 
On Dec 31, 1928, a re-exammation of pa- 
tient’s stomach, after a banum suspension 
meal, shows that it is situated to the left of the 
median Ime, that greater and lesser curvatures 
are even m contour, and that the gastro- 
enterostomy openmg is functioning normally 
Twenty months after the operation, the 
patient weighs 135 pounds He eats of every- 
thmg, has no complamts, no pam, his bowels 
are normal, and there is no eructation after 
eating Before operation, he weighed 119 
pounds which has increased to I4S pounds, in 
May, 1929 

CONCLUSIONS 

1 Tentative pre-operative diagnosis 

2 Laboratory tissue report on speamen 
resected at operation 
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3 Technic of roentgen therapy 

4 Roentgen findings 1 year after deep 
roentgen therapy 


Rontgentherapie der sogenanntenmoperablen Tumoren 
erwartea? StraMeatherapie, 1929, 33, 131-138 , 

2 ScHorz, Thomas application of Roentgra 
Rftdiaaon to the Banum-fiUed Stomach a Contnbu- 



Fig 5 Here is shown the field selectors arranged m three fields across the 
section of stomach as suggested by Holfelder 


5 Patient under observation April 15, 
1931, and feels perfectly well 

6 Patient died from carcinoma of the liver, 
May, 1932 
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PELVIMETRY BY MEANS OF STEREO- 
SCOPIC X-RAY PLATES' 

B% DOSTER BUCKNER, M D , Fort Wayne Indiana 

For some time I have been interested in 
simplified pehnmetr}^ which could be done m 
ant \ ray laboratory possessing, in addition to 
llic usual rocntgcnograpluc equipment, a 
common > ardstick and a plumb bob 

The method nhich I msh to report has 
nothing to do nith formul-c or apparatus A 
knowledge of geometrt' is a nccessit}, and 
when the undcrhing pnnciples arc under- 
stood, llie desired diameters arc casilj , quicklj , 
and accurateh made The only possibiht) of 
error is m iiiaccuratclj marking tlic points on 

,, * Ivi vollnSornlion In lhi» article 1 wi^l, to thnnV Mr A 
Tin iHonf^r rudiolof^c iniinictor ^ti^s Mildred 

>Mntnirr mAthtmMician and Mi I lUian GemnI draft-traan 


the films from which measurements are to be 
made 

Distortion of anatomic parts has always been 
a bugbear to radiologists and also to those who 
new \-ray plates I have always mamtamed 
that the \-ray apparatus is a machine of pre- 
cision and that, if radiographs were properly 
made, correct interpretation could be made 
So, in attempting this problem, I have tried to 
pro\ e that we should not be skeptical of x-ray 
films, but should keep m mind that the negative 
is an exact duplication of what was directly 
before the film at the time of exposure 

I gne this method as absolutely, original 
I ha\e found no literature that suggests a 
simple method of constructing graphically the 
measurements of tlie pelns Therefore, the 
problem to be soh ed is to represent graphicallv 
tlie exact measurement or distance between 
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two points in the body through the use of 
radiographs by a simple method 
Stereoscopic plates (usmg a Bucky dia- 


Now, draw two lines from each plumb bob to 
tte respective images that were made when the 
target was perpendicular to that plumb bob 


PB> PBi 



Tig I The two plumb bob shadows are PB, and PB 
The drawing shows the two images of a and b when in two 
positions, respectively at lA,, IBi, and I Aj, IBj It also shows 
the base lines of four right angle triangles which intersect at 
a and b 


phragm to make more distinct the points to be 
measured) are made of the pelvis, using a 
horizontal shift of 4 inches The known dis- 
tance from the target to the film has been set at 
30 inches A plumb-bob is attached to the 
center of the filter and the length of the cord 
allows tlie bob to hang just above the patient 
Markers are placed on each end of the cassette 
earners to show that each film is exactly m 
the same position 

After the films are dned, put a pm hole 
through each point on each film, includmg the 
plumb-bob shadows, from which distances are 
to be measured Supenmpose the films by 
means of the markers Then fasten the films 
either by means of clamps, adhesive, or muci- 
lage, or in any way that will keep them from 
slipping Then repunch ah holes through 
both films By domg this, the pm goes through 
the old holes and makes a new spot on the other 
film The films may either be kept together 
and measurements made, or separated Place 
one of the films on a piece of white paper, hold 
firmly, and by means of a pen or penal put dots 
through the holes on to the paper After the 
desired points have been marked, you wiU have 
si\ dots for each diameter Two of the dots 
represent the shadows of the plumb-bob m the 
two positions, and the other four dots represent 
both ends of the desired distance to be meas- 
ured in the two positions of the target 

Of course, you will recognize that the plumb- 
bob shadows are the perpendicular projections 
of the target m its two positions The distance 
between ^e two plumb-bob shadows represents 
the distance of the shift 


shadow These Imes, four in number, ate the 
perpendicular projections of the hypotenuses 
of four nght-angle tnangles The perpendicu- 
lar sides of all these triangles are 30 inches in 
height, and we also know that the planes of 
these triangles are peipendicular to the plane 
in which the film was placed when exposure 
was made 

After the four lines are drawn (Fig 1), it will 
be noted that the lines cross at pomts a and b 
A line drawn from a to b represents the pierpen- 
dicular projections of the desired diameter to be 
measured A continuation of line ab is used as 
a base line to compute final calculation 
After we have the six points and the four 
Imes drawn, and the hue ab with its extensions, 
the diagram is transferred to a paper a few 
inches longer than the distance of the target 
from the film In this case the target was 
30 inches, so that the paper would need to be 
about 6 mches longer The hue ab is placed 
parallel with, and as near as possible to, tfie 
lower edge of the paper, allowmg the image 
projections to be shown 
Study of Figure 1 shows a few obwous 
conclusions Pomts PBi and PB- are the j>er- 
pendicular projections of the target on the film 
PBi and lAi is one side of the nght-angle tnangle, 
the plane of which is perpendicular to the plane 
of the film Likewise, the four Imes of the 
nght-angle tnangles are the perpendicular 
projections of the h}T>ot^uses of those respec- 
tix’e tnangles The pomts a and b are the 
projected jximts from which measurements are 
to be taken Lme ab is the peipendicular 
projection of the desired distance to be measured 
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We also obsen'’e that we have two parrs of 
tnangles, paired in that their planes intersect. 
Using one pair of tnangles and allowing one 

I /II I — i I- 1 —, 

lAi PBi IBi PBi a 4 lAi PBi PBi IBi 

Fig 2 The base lines of the tnangles are shown 
supenmposing on base line ab after the pivoting of the 
base lines of the tnangles using a and b as centers of 
an arc 

triangle to swing clockwise and the other 
counterclockwise, using a or 6 as a pivot, we 
have their bases supenmposing on base line ab 
Likewise, the other pair of tnangles is swung 
to the base Ime, and, using a orb as & pivot, we 
have a figure such as is illustrated m Figure 2 
Using the base hne ab, designated as PBi, 
PBi, PBj, PBj, respectively, construct the 
perpendiculars 30 mches m height, or the 
normal distance of the target from the film 
From these points draw fines to pomts lAj, 
IBi, IAs, IBj, respectively It is understood 
that these last Imes are the hypotenuses of their 
respective nght-angle tnangles (Fig 3) A 
Ime drawn from the intersection of one pair of 
hypotenuses to the intersection of the other 
pair of hypotenuses is the distance to be 
measured 

This method is applicable to any desired 
measurement to be made It is also helpful in 
localizing foreign bodies The locahzation of 
any foreign body, the specific gravity of which 
IS more than water, can be determmed through 
radiographs by this method 
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Fig 3 Reconstruction of the four nght-angle tn- 
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from which measurements are to be taken 


(3) Heublbin a C Roberts, D J and Ogden, 
R T Roentgen Pelvimetry after the Thoms Method 
with a Smiplifieation of Technic Am Jour Roent- 
genol and Rad Ther July 1928 20, 64-6B 

(4) Johnson, Claiton R Slereoroentgenometry of 
the Female Pelvis, a Method of Radiographic Pelvi- 
metry Trans Section Gynec Obsl , and Abd Surg , 
Am Med Assn , 1929, pp 32-44 

(5) Roberts, R E Internal Pelvimetry b> 
X rays Bnlish Jour Radiol , January 1927, p 11 

(6) Thoms Herbert A New Method of Roentgen 
Pelvimetry Jour Am Med Assn May 4 1929 
92, 1516, 1510 


CHOLECYSTOGRAPHIC STUDY OF THE 
BILE DUCTS' 

REPORT OF AN UNUSUAL CASE 

Bi HAROLD SW4NBERG M D F A C P 
Quincy Hit not s 

Cliolec}’stognipIuc examinations of a normal 
human being show the gall-bladder outline, 
frequentlx tlie cj Stic duct, and occasionallj the 
common bile duct I i\ ish to present a case m 
ufiicfi the roentgenograms show the entire 
bilian sxstem, with the exception of tlie bile 
capill nnos In order to refresh the reader s 

' Rend iKfoix Ilic Section of Radiologj of ifie 
Awtricau Medical Association at Milwaukee Wis 
consul June ll IpM 


memory concerning the bihary^ system, the 
anatomic study is briefly reviewed 


biliary tract anatomy 

The hver consists of two mam lobes, the nght 
and the left, each composed of small mdividual 
parts called lobules which are held together bv 
^^trcmcly fine areolar tissue The size of the 
lobules are from 1 to 2 5 mm m diameter, and 
each lobule consists of a mass of cells called the 
hepatic cells which secrete the bile 
The biliary ducts, uhich conxev the bile 
onginate m the little passages m the lixer cells 
winch communicate with canahculi, termed 
bile capillaries or intcr-ccllular biharx^ pas- 
sages These passages are merclj small chan- 
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nels or spaces left between the contiguous sur- 
face of two cells or m the angle m which three 
or more liver cells meet The channels thus 


brane hi^g its mterior is thrown into a senes 
of from five to twelve crescentnc folds, similar 
to those found in the neck of the gall bladder, 



IS HOURS AFTER ORAL 
ADMINISTRATION OF OPAQUE DYE 


RIGHT AND LEFT 



ONE HOUR AFTER 
FATTY MEAL 


Fig 1 Outline traang of Figure 4 Fig 2 Outline tracing of Figure 5 


formed radiate to the arcumference of the 
lobule and open mto the mterlobular bile ducts 
which accompany the portal vein and the he- 
patic artery These jom like the twigs and 
branches of a tree to eventually form two large 
mam biliaiy ducts, the right and left hepatic 
ducts,- nearly of equal size, and which issue 
from the liver at the porta hepatis, one from 
the nght, the other from the left lobe * 
These unite to form the hepatic duct, which 
passes downward and to the nght, for three or 
four centimeters, where it is jomted at an acute 
angle by the cystic duct from the gall bladder 
and forms the common bile duct The com- 
mon bile duct IS about seven centimeters long 
and normally about three millimeters m di- 
ameter At the termination, it unites with the 
pancreatic duct and opens by a common onfice 
upon the summit of the duodenal papilla, situ- 
ated on the medial side of the descending por- 
tion of the duodenum The short tube, formed 
by the union of the two ducts, is dilated mto 
the ampulla of Vater The c}fstic duct, about 
three to four centimeters long, runs backward 
and to the left from the neck of the gall bladder 
to lom the hepatic duct The mucous raem- 


* The nght and left hepatic ducts particularly the 
latter are formed by the junction of the several smaller 
ducts 

• The bile from the caudate and Spigelian lobes 
enters the left hepatic duct 


which project mto the duct m regular succes 
Sion These resemble in appearance a con- 
tmuous spiral valve and are c^ed the valves 
of Heister 

SHERWOOD MOORE's COMMENTS 

Recently, foUowmg the oral administration 
of opaque dye to a patient, the entire biliaxy 
duct system was visuahzed with the exception 
of the bile capillaries This observation ap 
peared so tmusual that the findmgs were com- 
municated to Dr Sherwood Moore, radiologic 
co-worker of Dr Graham and Dr Cole, dis- 
coverers of cholecystography In a personal 
commumcation Moore stated 

In reply, I would say that we have not visualized 
the ducts of the biliary tract m the course of a chole- 
cystographic examination We feel that by so doing 
the ducts would not have suffiaent concentration of 
cholecj stographic dyes to be made visible Accounts 
of this have appeared m the literature from Ume to 
time but these have not been convincmg and none of 
them have been accorapamed by illustrations or at 
any rate illustrations that were plain enough to have 
left any impression upon my mmd We have always 
felt that ■vTsuaJization of the gall bladder is due to 
concentration of dve and that the dye m the bile ducts 
was too diluted to be visualized As a corollary to 
this we have considered that concentration occurred 
only in the gall bladder though I believe the reason 
that the dye is visuahzed in the large intestines as it is 
occasionally is due to the fact that that structure tabes 
up water and concentrates its contents There is a 
well established contention that in the absence of 
fonction of gall bladder either through removal or 
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disease the ducts take on some, if not all, of its func- 
tions, among them bemg that of concentration of bile 
and hence concentration of cholecystographic dyes 
In deference to such views we would consider that there 


opaque dye, was negative Fifteen hours later, 
the gall bladder was distinctly visuahzed, bemg 
normal m position, size, shape, and of uniform 



Fig 3 Preliimnary 
roentgen examination of 
the gSl-bladder area, be- 
fore the oral admimstra- 
tion of dye for cholecys- 
tography The findmgs 
were negative 


might be given the necessary conditions a possibihty 
of visualizing the ductal system of the biliary tract 

1 would say having recently reviewed the literature 
that you have a very valuable observation and I would 
urge you to report it This I bcheve, constitutes an 
important finding on the question of the ability of the 
duct portion of the biliary tract to concentrate the bile 
and is, therefore, an important point both m the physi- 
ology of the biliary tract and its compensating func 
tion and has an important beanng on cholecystogra- 
phy ’ 

In accordance with Moore’s suggestion the 
following case is briefly reported 

case report 

Mrs F K , aged 42 years, weight 117 poimds, 
suffenng from djspcpsia, and on whom a thy- 
roidcctomj' for hj^pcrthyroidism had been per- 
formed some years ago, was referred by Dr 
0 F Shulian, of Quincj’’, Illinois, for roent- 
genologic study on Jan 21, 1033 Among the 
examinations made was a cholecystographic 
study, a powder mixture of tetraiodophenol- 
phthalcm sodium salt in aqueous solution be- 
ing given orally (immcdiateh after a full meal, 
free from fats), in accordance with our usual 
technic A preliminary examination of the 
gall bladder area, before administration of the 


Fig 6 One of the 
two roentgenograms 
made of the ghll-bladder 
area one hour after 
taking a fatty meal, and 
16 hours after the oral 
administration of the 
dye 

density There were a number of opaque 
hnear shadows, radiatmg like the spokes of a 
wheel, from the region of the under surface of 
the liver, corresponding to the porta, which we 
have mterpreted as bemg some of the dye- 
filled mtrahepatic bile ducts These were con- 
stant in the two roentgenograms made at that 
time Two hours later, and followmg a fatty 
meal, the mtrahepatic bile ducts were no longer 
xnsible (a few very fine linear shadows re- 
mained), but the two large mam biliary ducts 
were seen jommg together to form the hepatic 
duct, this latter duct being dearly visualized 
The gall bladder was now seen to be distinctly 
contracted, the cystic duct bemg visualized 
but somewhat irregular m contour because of 
the presence of the Heister valves Tlie union 
of the cystic and hepatic ducts was dearly out- 
lined, forming the common bile duct, which 
could be traced for several centimeters After 
the fatty meal, the findmgs weie present in both 
roentgenograms taken at that time 
This examination was reported to be “a 
normal cholecystographic response,” the un- 
usual feature of the case bemg the visualization 
of nearly c\ erj' part of the biliary tract by the 
oral administration of the opaque dye 


Fig 4 One of the two 
roentgenograms made of 
the ^1-bladder area 15 
hours after the oral ad- 
mmistration of dye 
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WE MUST JOIN HANDS 


We are witnessing to-day in Amenca the 
spectacle of armed violence running not 
through the land This modem Robin Hood, 
many times more \ncious than any previous 
one, threatens the very foundations of soaety 
To meet it local forces has proved in vain , units 
of various kinds are ineffectne Not until 
there is concerted action, a unification of pur- 
pose, and a complete sacnfice of individualism 
in the interest of the whole, shall we see an end 
of such disastrous things 

Imagine, for a moment, an army fighting 
some national peril Men are trained in the 
North, others in the South, East, and West 
Some are prepared for land and others for sea 
fighting, some for the air, and others for trench 
work But there comes a time when all must 
30m hands, and under some central guidance 
work toward a presenbed goal Should any 
unit or section refuse to obe> orders, and 
selfishly decide upon separate action, we would 
see that its work would for the most part be 
lost and rendered ineffectual The lack of 
concerted action would result m a loss to the 
entire nation, and present a stumbhng lock 
to the ultimate goal 

There is a time in the historj' of all move- 
ments when union becomes necessary, if we 
would attain the best results The life of the 
infant is hved within a very arcurosenbed 
area—and rightly so There, in it, it may be 
protected, and encouraged, so that it may 
grow and finally reach matunty, and along 
with other infants it presently amves at the 
stage when it may well emerge from its shel- 
tered existence, and join the life of the larger 
group, and so make its fullest contribution to 
tte life of the world Its treasured individual- 
ism must be prepared to offer itself on the altar 
of societj, to test its mtnnsic values m a 
measure determmed not only by its unique con 
tnbution, but in the way that it can be adapted 
for the good of the group as a 
of something greater than i^df 
their ideas, when clearly crystallized, ^ be 
ready to lose themselves 

controllmg viewpoint, to be really effects e 


Isolated, they are utterly limited, but m con- 
cert with others they become triumphant 

It is with these thoughts m view that I con 
sider our own branch of mediane Our radio- 
logical societies have each had a umque place 
m the bmlding up of our special work To 
those pioneers who have never spared them- 
selves m this cause, and m the making of our 
work what it is to-day, we shall be eternally 
grateful But it is of the future that we must 
think, for this generation will pass on How 
best can we secure and treasure for those ahead 
of us all that has been gained, and how can we 
organize most efficiently to attain the greatest 
good^ 

Let us join hands 

W Herbert McGuffin, M D 


ANNOUNCEMENTS 

PERSONNEL OF THE PROGRAM 
COMMITTEE 

NEXT ANNUAL MEETING 

Chairman W H McGuffin, M D 

SuB-CHAiRiiAN L J McnviUe, M D 

Advisers G E Pfahler, M D , B H 
Omdoff, M D , A U Desjardins, M D 

Diagnosis W W Wasson, M D 

Therapy A Soiland, M D 

Physics Launston Taylor 

Clinics J T Farrell, Jr , M D 

Scientific Exhibits Commi^e P F 
Tittenngton, MD, Chatrman, R A Arens, 
M D , B R Kirklm, M D 

the ANNUAL MEETING 
scientific exhibits 

Progress has been made in preparation for 
the Scientific Exhibits display at the Twentieth 
Annual Meeting of the Radiological Society 
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of North Amenca Every effort is being made 
to assure complete success The spaaous, well 
appointed, and adequately hghted Italian 
Room at the Hotel Peabody, openmg onto the 
mezzamne and convention floor, has been re- 
served for this purpose The adjoining Floren- 
tine Room will be used by the Comrmttee on 
Scientific Exhibits 

We are lookmg forward to having a number 
of interestmg and instructive exhibits this 
year Smce our president. Dr W H Me 
Guffin, has conceived a rather intngumg and 
unique form of program, which includes chnics, t 
it IS to be expected that all members presenting! 
clmics will have exhibits lUustratmg theire 
respective subjects All of the exhibits will be 
classified anatomically, and so arranged on theis 
floor, with large placards indicating their posi-e 
tions This procedure will facilitate readyy 
location of those exhibits in which a member, t 
may be especially mterested i 

We solicit your co-operation m making thisa 
feature of our program a success by applymg 
for space in the Scientific Exhibits to showe 
mteresting cases you may have in your files i 

W W Robinson, M D , 

Local Chairman, 

Committee on Scientific Exhibits 


AMERICAN COLLEGE OF PHYSICIANS 

The American College of Physicians will^ 
hold its Nineteenth Annual Chnical Session m 
Philadelphia, Apnl 20-May 3, 1935 
Announcement of these dates is made par- 
ticularly with a view not only of appnsmg 
physicians generally of the meetmg, but also 
to prevent conflicting dates with other soae- 
tics that arc now arranging theu- 1935 meet- 
ings 

Dr Jonathan C Meakins, of Montreal, 
Que , is President of the Amencan College of ' 
Phi siaans, and inll arrange the Program of 
General Sessions Dr Alfred Stengel, Vice- 
president in Charge of Medical Affairs of the 
Unu ersitj of Pennsi Ivama, has been appointed 
General Chairman of local arrangements, and 
will be in charge of the Program of Clin- 
ics Mr E R Lo\ eland, Exccutn c Secretary , 
Ill-Ill S H)th Street, Philadelphia, Pa , is 
in charge of general and business arrangements 
and max lie addressed concerning an) feature 
of the forthcoming Session 


EDITORIAL NOTICE 

With the beginmng of this, the twenty-third, 
volume of Radiology, plam Arabic figures are 
to be used in place of Roman numerals, as 
heretofore This is done after a survey of the 
practice followed by other journals, and after 
consultmg the preferences of excellent authon- 
ties It IS expected that it will further con- 
tnbute to the usefulness of our Journal for 
its readers 
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Tfie Late Mme Cune 


of the Nobel science pnzes Perhaps the great- 
est tribute paid Madame Cune was by the 
women of the United States who presented her 
on the occasion of her visits to this country 
with a considerable amount of radium, pur- 
chased for her use '' 


LAY EDUCATION 

Radiological diagnosis and treatment ad- 
mirably lend themsehes to publicity and when 
this IS done it most naturally must be in ac- 
cord with medical ethics and good taste 
Statements of fact, at no time prejudicial to 
the interest of anj other specialty, and era- 
ph^izing tliat much inxestmcnt m apparatus 
and education is necessarj' to proper func- 
tioning, will inculcate m the minds of the public 
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points ^^tal to radiologists So educated, 
the public can accept, with sensible reconcilia- 
tion, the exact status of the financial as well 
as the medical responsibility of the physician 
A notable effort along this line was made 
recently in Clucago in which members of the 
Chicago Roentgen Society were designated to 
co-operate with the Chicago Lighting Insti- 
tute The latter society sponsored a two weeks 
meeting dealing with various forms of light as 
It applies to illumination and irradiation of 

J- 

many times more ncious than any prenous 
one, threatens the very foundations of society 
To meet it local forces has proved m vain , units 
of vanous kinds are ineffective Not until 
there is concerted action, a unification of pur- 
pose, and a complete sacrifice of indmdualism 
in the interest of the whole, shall ne see an end 
of such disastrous things 

Imagine, for a moment, an army fighting 
some national penl iMen are trained m the 
North, others in the South, East, and West 
Some are prepared for land and others for sea 
fighting, some for the air, and others for trench 
work But there comes a time when all must 
2 oin hands, and under some central guidance 
work toward a prescribed goal Should any 
umt or section refuse to obey orders, and 
selfishly deade upon separate action, we would 
see that its work would for the most part be 
lost and rendered ineffectual The lack of 
concerted action would result in a loss to the 
entire nation, and present a stumbhng lock 
to the ultimate goal 

There is a time m the history of all move- 
ments when union becomes necessary, if we 
would attain the best results The life of the 
mfant is lived within a very circumscribed 
area — and nghtly so There, in it, it may be 
protected, and encouraged, so that it may 
grow and finally reach maturity, and along 
with other infants it presently amves at the 
stage when it may well emerge from its shel- 

eSe^’’numSlf 

should be reduced It happened that the 
speaker himself had an mterestmg exhibit, 
which was illustrated by \-ray films It would 
be a sad imstake to curtail the \-ray exhibit 
the Scientific Exhibit would be the loser 
WTien we realize that the x-ray is used m 
diagnosis and therapy m every branch of 
medicme, it is no wonder that it has attamed 
a promment place m the Scientific Exhibit 
At the first examination given by the Ameri- 
can Board of Radiology on June 10, 11, and 12, 


172 applicants were exarmned A majonty of 
these applicants were pioneers m radiologj 
and many of them made the tnp for the sole 
purpose of appearing before the Board in order 
to secure certificates This response was most 
gratifymg as it gave evidence of support by 
those men who have contnbuted so much to the 
speciality A list of those who were granted 
certificates will be published shortly 
There are still approximately 150 applica- 
tions from men who have not yet presented 
^emselves for exammation Further exami- 
loations will be conducted m Pittsburgh on 
iSept 22, 23, and 24, and m Memphis on Dec 
fl, 2, and 3 It is urged that those who wish to 
glome before the Board at Pittsburgh have 
iJieir applications on file pnor to August 1, 
^nd that those who desire exammation at the 
t>ession in Memphis forward their apphcations 
pot later than September 1 
c The Section on Radiology of the Amencan 
(Medical Association was well represented 
fMost mterestmg and educational papers were 
^resented and discussed by America’s foremost 
adiologists All of the latest and most pro 
jressive thoughts m radiology were presented 
Three Resolutions of interest were mtro- 
luced by Albert Soiland, M D , and George 
M Fisher, M D , respectively Dr Soiland 
ntroduced the "Resolution Authorizing Sec- 
uon on Radiology to Invite Fifth International 
Hongress of Raiology to be Held m Amenca" 
md "Resolutions on Exploitation of Roent- 
genologists in Hospitals," while Dr Fisher 
ntroduced the "Resolution Bamng from the 
Practice of Radiology All Persons not Licensed 

0 Practise Mediane " 

1 

The Fourth Conference of the American 
GoUege of Radiology was presided over bv 
H K Pancoast, M D , the President The 
guest speaker of the Conference was Ross V 
Patterson, Af D , of Philadelphia, who is Dean 
of the Jefferson Medical College and President 
of the Association of Amencan Medical Col- 
leges Fellows of the College who addressed 
the Conference were B R Kirklm, M D , 
Secretarj' of the Amencan Board of Radiology , 

W Edward Chamberlam, Af D , of the Com- 
mission on Radiological Education, Arthur C 
Chnstie, M D , of the Commission on Medical 
Economics, James T Case, AI D , of the Com- 
mission on Public Instruction The topic, 
"The Feasibiht}^ of Unitmg the Saentihc 
Organizations,” was discussed durmg the Con- 
ference by the following Herbert AIcGuf- 


ANNOUNCEifENTS 


115 


fin, M D , President of the Radiological Soaety 
of North America, John T Murphy, M D , 
President of the Amencan Roentgen Ray 
Society, and RoUm H Stevens, M D , Presi- 
dent of the American Radium Soaety 

B H Nichols, M D , of Cleveland, Ohio, 
was the most capable Director of the local 
arrangements 


MADAME CURIE 

With inexpressible sorrow the world has just 
learned of the death of Madame Cune Her 
loss to mankind will be keenly felt, for who else 
has been its greatest benefactor? 

The radiological professions of all nations 
bow their heads in sorrow and respect to the 
memory of this noble woman, and with heavy 
hearts they mourn the passing of the greatest 
woman scientist the world has ever known 
They will be consoled m the belief that she has 
joined the noble army of martyrs 

Madame Cune, as the world knows, was the 
discoverer of radium some thirty years ago 
She was assisted in this work by her husband, 
Pierre Cune 

This epical discovery made Madame Cune 
the greatest woman saentist of this or any other 
era We can recall but one other woman who 
approached Madame Cune m the field of 
science, and this was Carolme Leucretia Her- 
schel, tlie astronomer 

Madame Cune was rewarded nobly for her 


wonderful discovery, not alone by her nabve 
Poland, but by all countnes of the world 
Among the many outstanding pnzes which she 
won was the La Caze pnze, the Albert and 
Davy medals She was also twice the recipient 
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The Late Mme Cune 

of the Nobel science prizes Perhaps the great- 
est tnbute paid Madame Cune was by the 
women of the United States who presented her 
on the occasion of her visits to this country 
with a considerable amount of radium, pur- 
chased for her use '' 
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APOPHYSITIS 

Pain/ij] JJceJs ^xuoug Children (Apophysitis) 
Henry W Mcyerding and Walter G Stuclv Jour 
Am Med Assn , Maj 19, 1934 102, 1C5S-1600 

Beginning inth Osgood’s report m 1903, an important 
group of syndromes accompamed by certain definite 
sj-mptoms and by similar epiphj'scal changes observed 
rocntgcnographically, have been desenbed and ele%ated 
to the digmt> of specific diseases It has graduallj 
become apparent that there arc marked simdanties in 
the general pattern of these diseases, for they all seem 
to follow trauma of one kind or another, occur gener 
all> m growing children, affect ununited epiphyses 
and are vtiry often accompanied by such characteristic 
roenlgcnographic evidence of changes in cpiphjses as 
rarefaction, fragmentation, and, later on abnormal 
calcification 

A sceminglj uncommon tJT>c of this epiphyseal in 
volvcment is epiphj’sitis of the heel or the so-called 
calcaneal apophysitis that is evidenced by painful heels 
and a limp among >oung rapidly growing bojs To 
date 40 of these cases hat c been reported The heel 
IS umquc in being subject both to direct and to indirect 
trauma In the Mayo Clinic 22 cases have been seen 
The aterage age of onset was 10 2 years, the ages 
ranged from 7 5 to 17 years The treatment of this 
condition is palliative 

C G StrrHEBLAND M D 


ARTHRITIS 

Roentgen Therapy of Arthntis Carl Fncd Strah 
lentherapie 1934, 49, 034-075 

The literature concernmg roentgen therapy m the 
vanous types of arthntis is critically reviewed by the 
author who also reports cases of his own In mfectious 
arthntis particularly of gonococcic ongm the re 
suits are often very stnlang (120 ns sufficient over the 
mvolvcd joint, a dose which should be repeated if 
necessary after 8 days) In gout doses of from 140 
to 180 r sometimes alleviate pam The roentgen treat 
ment of arthntis deformans is discussed at length 
From 120 to 180 r heavily filtered radiauon at mtervals 
of from 3 days to 3 weeks is used by the majonty of 
radiologists The author first apphes from 140 to 
160 r, and then reduces the doses if an improvement is 
noted Small jomts receive less The interval be 
tween treatments vanes from 2 to 6 weeks The 
mechanism of the effect of roentgen rays on the diseased 
joints IS bnefly discussed 

Ernst A Pohle M D Ph D 


BIOLOGIC EFFECTS 

Temperature and Biological Effect of Alpha Rays 
F Hermk Strahlentherapie 1934 49, 703-706 

The author exposed cultures of bactena to alpha 
rays emitted by polonium at temperatures of 2 5 3 5 


10, 23, 20 35, and 36 degrees centigrade The injury 
curves did not show any marked vanabon, and it 
seemed that the biologic effect of alpha rays was m 
dependent of the temperature m the cultures 

Ernst A Pohle, M D Ph D 


BONE DISEASES (DIAGNOSIS) 

Suppurations of the Petrous Tip Edmund P 
Fowler Jour Am Med Assn , May 19, 1934 102, 
1651-1656 

Suppurations of the temporal bone other than those 
m the middle ear mastoid and lygoma have been 
recogmzed more and more since 1904 Unilateral tn 
gemmal pam is perhaps the most important symptom 
of petrositis Grademgo first desenbed a syndrome of 
external rectus paralysis and tngcnunal pam associated 
with a discharging ear In reahty the term petrosi 
tis, which means inflammation of the petrous portion 
of the temporal bone should be used as a general diag 
nosis and should have as subheadmgs (1) osteitis of 
the tip 1 e inflammation of the bone separating the 
air cells of a pneumabied tip (2) osteomyehtis of the 
tip 1 e, inflammation of the marrow and the bone of 
the tip, and (3) osteitis or osteomyelitis as the case 
may be, of the penlabyrmthme regions 

Petrositis usuallj subsides spontaneously with ade 
quate drainage from the middle ear Inadequate 
drainage may result in a chronically dischargmg ear 
or meningitis and death 

C G SVTBBRLAJW M X> 


Osteitis Tuberculosa Multiplex Cj'stica of Fibula 
and Tibia Samuel Sanes and Warren S Smith Jour 
Am Med Assn April 14 1934 102, 1206-1208 
This term is apphed to cyst like degeneration of the 
bones without joint involvement characterized by the 
gradual onset of mild pain and swelling of the affected 
parts distmctive roentgenographic features and a 
chrome bemgn course Not infrequently it is asso- 
ciated with lupus permo and Boeck's sarcoid Histo- 
logically the bone showed epithelioid and giant-cell 
tubercles wath htUe or no caseation Tubercle bacilli 
are rarely demonstrated m examined tissues guinea 
pig inoculations occasionally give positive results for 
tuberculosis The lesions are restricted usually to the 
small bones of the hands and feet The authors report 
the second example of the lesion involving the long 
banes Roentgen examination reteaJed decreased 
density of bone tissue wnth more or less oval excava 
tion which was cyst like m appearance there was a 
thickening of the penosteum on the outer side of this 
cyst like excavation The chest showed evidence of 
an old tuberculous lesion The primary lesion was a 
tuberculous osteomyelitis, this present lesion being 
merely a late phase of chrome localized tuberculous 
osteomjehtis Post-oj>erativel> two roentgen treat 
ments were given to the leg 

C G SrrrHERtAND M D 



ABSTRACTS OF CURRENT LITERATURE 


119 


Ostcochondntis of the Patella Including a Case 
wth Multiple Epiphyseal Involvement Moses Gell- 
man Jour Bone and Joint Surg January, 1934, 
16, 95-104 

In 1903 Osgood described a non traumatic affection 
of the tibial tubercle and in 1908 K6hler reported the 
first case of ostcochondntis of the patella Harbin 
and Zollinger classified the types of ostcochondntis 
as pnmary or secondary depending upon whether the 
pnmary or secondary centers of ossification were m- 
volved 

Buchman descnbed ostcochondntis as a ‘ non- 
inflammatory, non mfectious derangement of the 
normal process of bony groivth occumng at the vanous 
ossification centers at the time of their greatest de- 
velopmental activity ’ Ossification of the patella 
commences at the age of five or six years and the 
pnmary type of ostcochondntis is common at these 
ages when the center is growmg rapidly In rare 
cases the patella develops secondary centers of g^oivth 
at about puberty The involvement of these centers 
when they do appear results m secondary osteochon 
dntis 

Vanous developmental anomalies such as accessory 
centers of ossification, are often noted in the patella 
These defects arc bilateral in about two-thirds of the 
cases These aberrant ossification centers instead of 
fusing with the mam body of the bone, may persist 
as separate centers at either pole All components of 
the bone may be involved by ostcochondntis The 
quadneeps tendon above and the patellar tendon 
below may subject the patella to the imtative effects 
of severe traetion The osteochondral line of the lower 
femoral epiphysis, and the tibial tubercle may be in 
\olvcd smee these two sites are within the vulnerable 
area of this strong pull 

The author reports two cases of this condition well 
illustrated by reproductions of roentgenograms The 
first case occurred m a white bo> aged six and there- 
fore represents the pnmarj form of ostcochondntis 
Tor several months the patient complained of tinng 
easily and occasional pain The ph>sical examination 
was cssentiallv negative except for mild tenderness of 
the palcllre Lateral roentgenograms revealed small 
ragged patella; with numerous areas of lessened density 
and incomplete ossification and a tendenej to frag 
mentation at the lower poles Rest in bed was pre 
senbed Two jears and four months later, all tender 
ness had long since disappeared Roentgenograms 
showwl a ncarl) complete restitution of the bone 
structure m both patellT: It was noted however 
that tralxanilations were somewhat coarser than usual 
and that there were several sharp spiculations about 
the penpherj at vanous points 

The second case, which was of the secondary form 
of osteochondniis occurred in a white boy aged 
twche who complained of pain in the nght knee of 
one year duration Physical examination revealed 
n small smooth rounded tender and shghtly warm 
clcvaiion on the outer pole of the nght patella The 
lell patella was chmcally negative Roentgenograms 


of the nght knee showed marked disorganization of the 
bony structure of the patella There were also nu- 
merous areas of lessened density and mcomplete ossi- 
fication The lateral new of the unaffected left side 
revealed an even more disorganized and 'moth-eaten” 
patella Inegidanties were also discovered at the 
osteochondral borders of the lower epiphysis of each 
femur After treatment for five and one half months 
both knees were symptomless Subsequently the 
patient complamed of pain in the region of the tibial 
tubercles About two years and four months later 
roentgenograms showed the nght patella thickened 
and longer with an area of lessened density in its upper 
thud The left patella, except for appearing larger 
had a nonral mtemal structure The fuzziness at 
the femoral epiphyses had disappeared 

J N ANi; M D 


Bony Changes m Xanthoma Tuberosum Multiplex 
of the Hands H R Schinz Rfintgenpraxis Jan 
nary 1934 6 22-25 

Xanthomatous nodes on the fingers and hands may 
destroy the bone by pressure or the deposits may take 
place pnrcanly m the bone The mitial changes may 
chmcally as well as roentgenologicaJly be mistaken for 
gout A case is descnbed inth multiple involvement 
of the bones of both hands This disease belongs to 
the group of disturbances of the hpoid metabolism 
as Gaucher s disease Niemann Pick’s disease, and 
Schuller Christian’s syndrome 

Hans W Hefke M D 


A Radiologic Contribution to the Recognition of Late 
Changes m Bone Following Trauma Giuseppe 
Brancadora Archmo di Radiologia 1934 10, 72-77 
The author illustrates the findings in a case he studied 
to bring out some of the late sequel® of injury, as shown 
by skeletal changes which may be important both 
from a diagnostic and a medico legal standpoint 

E T Leddv M D 


A Clinical and Radiologic Study of Cholesterol 
Lipoidosis of Christian Schuller Raffacllo Liberti 
Archivio di Radiologia 1934, 10, 13-19 

The author presents two cases of Chnstian Schuller’s 
disease the pathologic anatomy and etiology of which 
he reviews in some detail In the first case, a patient 
aged seven years there was hydrocephalus, lesions in 
the nbs and radii and some peculiar lesions m the 
femurs In the second case a patient aged 13 years, 
there wurc lesions m the skull ribs vertebre, humcn 
scapulas, pubes and femurs joints and soft parts 
The author illustrates the findings by pnnts of radio- 
graphs and emphasizes the salient points m differential 
diagnosis 

E T Leddv M D 
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BONE DISEASES (THERAPY) 

Localized Focal Osteoporosis during Hjpophyseal 
o\anan Disturbance Kurt Hatzk> and Konrad 
Muller Fortschr a d Geb d ROntgenstr 1034 
49, 117-127 

Two cases are reported wuth a spottj porosis in the 
lower tibia and in the tarsal bones which are assumed 
to be in cUoIogic connecUon to hypophyseal-ovanan 
dysfunction Both impro\ed under administration 
of calaum phosphorus, and "Vigantol *' The symp 
toms of these patients differed from those usually seen 
in similar endocrine disturbances and resembled more 
the osteoporosis of inactiMtj following injury (Sudek) 
or the s>Tnptom-comple.\ described by Lenche 

Hans A Jarre, M D 


CONTRAST MEDIA 

Perforation of an Dsophagcal Diverticulum into the 
Trachea Ludwig Bayer KOntgenpraxis, January, 
1934, 6, 31-34 

Communication between esophagus and trachea is 
caused by malignant growths in the greatest number 
of instances In the case reported by the author the 
patient complained about pressure in the chest, cough, 
and temperature Dunng roentgenologic examina- 
tion the banum entered a diverticulum about midway 
between pharynx and bifurcation, at the same moment 
a violent attack of coughing began and the banum 
was seen in the trachea and the bronchial tree The 
patient died from a bronchopneumonia after a gastrot- 
omy had been done The author believes that banum 
should not be used m similar cases but rather a small 
amount of iodized oil which might not be as liable to 
cause pneumonia 

Hans W Hefke M D 


DOSAGE 

The Dositron Siegraund Strauss Strahlen 
therapie 1934, 49, 712-717 

The author desenbes a new type of measunng mstru 
ment equipped ivith a thimble ionization chamber and 
suitable for determining the r output of \ ray apparatus 
While It is possible to measure the r per rmnute dur- 
mg the treatment, the instrument does not mtegrate 
the dose 

Ernst A Pohle M D , Ph D 


The Roentgen therapy of Malignant Tumors with 
Protracted divided Doses Carlo Guidotti and De 
Eideno Perotti Archivio di Radiologia 1934 10, 

78-90 

The authors have treated 29 cases of cancer with \ eo 
satisfactory results The techmc is as follows 170 
K Y 3 raa 50 cm T S D 1 5 Cu + 2 AI m 50 ses 
sions of 00 r each (givmg about 3 r per mmute) 

E T Leddi M D 


ELECTRICAL ACCIDENTS 

The Pecuhanties of Electncal Acadents Stefan 
Jelhnek Rdntgenpraxis January 1934 (5, 1-12 
The electncal acadent presents symptom-complexes 
which are clmically and pathologically often very 
pecuhar It is erroneous to beheve that results of 
laboratory expenments on animals may be used as 
facts m the electrojiathology of humans Many such 
expenments have been done m order to determme the 
voltage and amperage which is dangerous to hfe 
It generally has been found that one tenth of an ampere 
can be tolerated by human bemgs without fatal results 
This theory however, does not hold true m clmical 
medicine Some persons exposed to many amperes 
remained ahve and did not even become unconsaous, 
others, who only touched a loose conneebon of a 
lamp and showed no external evidence of electncal 
injury fell dead and measurements done immediately 
showed a current of only a few milhamperes It is 
impossible to state even approximately a certam 
minimum amount of electnc current which is not 
dangerous to hfe Certam other influences play an 
important r61e as meteorologic conditions, the psychic 
complex of fear of death or delayed and amateurish 
first aid Expenence teaches that a very short ex- 
posure may be just as dangerous as a prolonged one 
Acadents with alternating current are more dangerous 
than with direct current If one is gmded by the 
results of animal experiments concemmg the locah 
zation of the electrodes one ivould agam be wrong in 
the chmcal apphcation of the results The case is 
quoted of a boy who died immediately after touching 
an electnc wire carrying 110 volts the current passed 
from the thigh through the foot mto the ground And 
yet a man through whose body a current of 380 volts 
passed from one hand to the other did not even become 
unconsaous, although the accident must ordinarily 
be considered as absolutely fatal 
There are three somatic psjmhic factors which de 
terrnme the mjury by an electnc current the re- 
sistance of the skm, the individual tolerance and the 
mental condition at the time of the acadent 

Wet skm is a much better conductor than a dry and 
calloused skin That is illustrated by a fatal accident 
to an engmeer with soft moist hands who had touched 
an engme just previously touched by a laborer with 
hard calloused hands without any effect at all 
There is unquestionably a difference in individual 
tolerance In certain accidents wherem two or more 
persons receive approximately the same amount of 
current the individual effects may be entirely different 
One must also admit the existence of a psychic 
protective mechamsm An electncian may mten 
tionally touch both poles of a line carrying 110 or 
220 volts for testing purposes without receiving any 
harmful effects at another time he may accidentally 
touch the same wire and may be severely injured or 
even killed In the first instance bis mmd was pre 
pared for the current , m the other not In the rescue 
of victims of electncal accidents it is the man with a 
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prepared mind who is not going to be injured, while 
the fear stricken rescuer will probably be injured 
himself Suicidal attempts by means of electncity 
are often not successful because the contact takes 
place with the mmd prepared for it 

If death takes place it may be either immediate and 
synchronous with the electrical accident or it may be 
after a few seconds or even after an mterval of hours 
Cases have been reported m which the victims fell 
down unconscious got up agam without help, even 
talked about the accident, and then agam collapsed 
after a few seconds or mmutes and died this ' inter- 
rupted death ' Fairly often instances of such * dead” 
persons having been revived have been recorded even 
after having been declared dead by physicians All 
depends on quick and correct measures The Sflvester 
method of artificial respiration is the only physiologic 
and efificient one with which the writer is famihar 
It IS wrong to quit after half an hour of unsuccessful 
attempts even two hours is not long enough The 
author has himself seen cases in which the method was 
successful only after three hours of contmuous appli 
cation Only the appearance of postmortem hvidity 
should mean death A physician present at the scene 
of the accident should sometimes do a venesection and 
lumbar puncture — of course, not dunng the first 
minutes of artificial respiration, because there is 
danger of air embolism and because the latter is of 
more importance Resort may be had to mtra 
cardial injection of adrenalin 

Electric bums arc entirely without inflammatory 
reaction and painless A necrosis taking place after 
ivecks is aseptic Even very severe nounds with 
injury to bones and joints do not need radical surgical 
procedures Stnctlj conservative measures are of the 
utmost importance One must watch out for massive 
hemorrhage m the third or fourth week 

Haks W Hbpke M D 


GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The Roentgenologic Diagnosis of Perforation of 
Gallstonus and Inlcstmal Obstruction Caused by 
Them R Kaiser Roiitgcnpraxis January 1034 
6 I’-in 

The author observed the wandering of a perforated 
gallstone from the duodenal cap to the ileum where 
It lodged He was able to demonstrate on rocnl 
genograms how the stone was first tcmporanly stopped 
111 the duodenal cap and how it caused small intestinal 
obstruction a little later At operation and autopsy 
the slont the obstruction and the fistula l>ctwccn gall 
bladder and duodenum wen. seen also stones m the 
gall bladder The latter were snsiinhzcd on roentgeno 
gmms ns ncgatisi shadows m a banum filled gall 
blndihr 

Havs W HrFKE M D 


GRENZ RAYS 

A New Integrating Measunng Instmment for Grenz 
and Light Rays Siegmund Strauss Strahlen- 
therapie 1934, 49, 715-717 

An mtegratmg dosimeter is described which has an 
ionization chamber for measunng grenz rays and a 
special photoelectnc cell to determme the output of 
ultra-violet lamps 

Ernst A Pohle M D Ph D 


GYNECOLOGY AND OBSTETRICS 

Relaxation of the Pelvic Joints in Pregnancy 
Daniel Abramson, Sumner M Roberts and Phihp D 
Wilson Surg Gynec and Obst , March, 1934, 
S8, 695-fil3 

The question of the relaxation of the pelvic jomts 
in pregnancy has excited considerable mterest and much 
controversy smee the announcement of the Hippocratic 
theory of disjunctio pelvica ' A large number of 
medical authors have written on the subyect expressing 
views which differed markedly some beheving that 
pelvic joint relaxation was a normal and constant 
phenomenon and others that it was exceptional and 
pathological 

The authors compared measurements of the sym- 
physis pubis obtained by means of the Johnson method 
of stereoroentgenometry with direct measurements 
on the film of the distance between the two pubic bones 
The difference was found to be less than one millimeter, 
so all measurements were then made direct, adopting 
a fixed target film distance of 30 inches A control 
senes of 123 non pregnant females composing 33 
nuUiparse 20 uniparae, and 70 multipara:, was next 
chosen It was found that the average measurement 
for the symphysis pubis m the nullipara; was 4 09 
milhmcters for the unipara: 4 15 millimeters, and for 
the multipara: 4 0 millimeters In the nullipare these 
measurements vaned from 3 to 6 millimeters inclu- 
sively while m the multiparc the variation was from 
1 to 8 millimeters, inclusively 

The difference noted between the appearance of the 
symphysis in the nulliparous and multiparous women 
IS of considerable interest In the former group the 
outline of the margins of the pubic bones was smooth 
with only a linn cortical layer of increased density 
In the multiparous group there appeared to be a definite 
tendency to greater irregulanty of the pubic margins 
of the symphysis wuth greater unevenness of the corti 
cal outline Occasionally small round areas of de- 
creased density suggestive of cyst formation were noted 
Age seemed to have little influence on the width of the 
symphysis 

X ray measurements of the symphysis pubis were 
next done m a senes of 71 males The measurements 
oblamcd in this group were very similar to those oh 
lamed m the group of nulliparm, as the variation noted 
wns from 3 millimeters to (! millimeters, with an aver 
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age for tlie entire group of 4 4 mUhmeters The pubic 
margins in this group were smooth and straight 
The first group of pregnant women studied con 
sisted of 111 indmduals who had been x-rajed during 
the last tno months of pregnancy for the study of fetal 
measurements A definite increase in the measure 
ment of the symphysis pubis iras noted The average 
\ndth was i i millimeters and the measurements varied 
from 3 to 20 millimeters The indth of the s}Tnphjsis 
was 9 millimeters in 24 3 per cent of this group 
The second group nas chosen to studj the effect of 
prenous pregnancies in i\-eakcning the pelvic jomts, 
and consisted of 25 pnmiparc m their last two months 
of pregnanej The measurement of the sjmphjsis 
pubis in this group axeraged 7 9 millimeters with 2S 
per cent measunng 0 millimeters or o\ cr 

The third group comprised 93 obscnations on 3S in 
dinduals Consecutive roentgenological measure 
ments acre made at different penods both antepartum 
and postpartum m this senes of pregnant women 
The results indicated that the process of relaxation 
began dunng the first half of pregnanc> and that the 
partuntion seemed to ha\c xery little effect m in- 
creasing the indth of the sjTnphj sis It xvas also noted 
that retrogression of the siTnphjseal relaxation began 
in the first month postpartum and 'was fairly well com- 
plete by the end of from three to fix e months 
The authors also studied pubic mobilit) bj making 
two films on each patient One film was taken xnth 
a push on the nght leg and a pull on the other and the 
seebnd film xvas exposed xxnth the push and pull rexersed 
Companson of films showed that the degree of pubic 
mobilitj xaned vnth the amount of pubic separation 
being Neatest in those patients xxath the wide gaps 
THe authors arc of the opinion that the causative 
faetdr of the relaxation of the pubic jomts m preg 
nancy is similar to that adx'anced by Hisaw who iso 
lated a hormone known as relaxm ” which he identi 
fied m the blood stream of guinea pigs dogs cats sows 
mares and rabbits dunng pregnancy 

The symptoms usually noted in pregnant xxximen 
referable to the pelvic joints consist of pam in the re- 
gion of the symphysis sensation of movements of the 
bones when walking and pain and backache localized 
over one or both sacroiliac articulations Examina- 
tion usually reveals a waddling gait and on palpation, 
the separation may be noted and pam and tenderness 
ehcited Treatment is indicated to relieve symptoms 
and to prevent the dex elopment of chrome relaxation 
of the pelxnc joints 

J N AN^; MD 

INFLAMMATORY DISEASES 

The Pimaples of Roentgentherapy in Inflammatory 
Disease, Otto Dyes Strahlentherapie 1933 47 160- 
178 

The author presents a critical review of the pnnci 
pies and assumptions underlying the use of roentgen 


rays m inflammatory disease A x ery complete bibhog 
raphy (0 pages m small type) is appended 

Ernst A Pohle M D , Ph D 


JOINTS 

A Case of Chondromatosis of the Shoulder JomL 
Aladar V Szigethy RSntgenpraxis, January 1934, 
6, 28-31 

Chondromatosis of joints is usually seen in only one 
joint most frequently in the knee elboxv or hip 
joint It has been observed in shoulder and ankle 
joints only xery rarely The author describes a case 
of chondroiratosis m the shoulder joint in a man 51 
years old who had suffered an injury to this jomt a 
fexv years before the chnical symptoms began The 
secondary inflammatory changes in the joint xvere 
benefited by small doses of roentgentherapy 

Hans W Hefke M D 


A Study of 100 Cases of Subdeltoid Bursitis Mark 
H Rogers Jour Bone and Jomt Surg , January 
1934, 16, 145-150 

The author discusses the anatomy of the subdeltoid 
bursa and related structures, the classification and 
the relation of subdeltoid bursitis to trauma and m 
fection The supraspmatus muscle arises from the 
scapula and is attached to the humerus m the same 
area as the capsule of the joint This muscle after 
It becomes spread out lies just above the jomt capsule 
and beneath the floor of the subdeltoid bursa The 
bursa is a thm-xx ailed structure lying just beneath 
the deltoid muscle 

Calcified areas are shoxvn by x-ray examination m 
the acute and sometimes m the chrome cases of sub 
deltoid bursitis These areas are situated on the 
superior surface of the joint capsule and supraspmatus 
tendon They are not withm the bursal sac but the 
jiostenor xvall of the bursa bes on top of the calci 
fication which is beliexed to be essentially a calcium 
carbonate 

The author groups the cases of his senes mto three 
classes (1) the acute fuhnmating type (3) the 
chrome adhesive type and (3) the traumatic type. 
The acute tyjie is of sudden onset and reaches its 
greatest intensity m from three to four days The 
chronic adhesive type is of slower onset and presents 
a different climcal picture from the first group In 
the chrome ty^pe there is no acute pam unless the arm 
IS moved The traumatic type follows a history of 
a fall or a txnst of the arm 

The average age of the 29 cases of the acute ful 
mmatmg tyqie xvas 48 years The group of chronic 
cases consulted of 46 cases with an average age of 56 
years Txventy five cases made up the traumatic 
group xvith an average age of 55 y ears In this senes 
no case of subdeltoid bursitis xvas found in a patient 
under 30 y ears of age- 
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The author also studied the relation of focal infection 
to subdeltoid bursitis and failed to find any evidence 
that the condition of the shoulder resulted from in 
fection Of interest, hoivever was the high incidence 
of diabetes in the group of chronic cases in which 18 
patients were diabetics 

J N An6, M D 


LIGHT THERAPY 

Modem Finsen Treatment Svend Lomholt Strah- 
Icntherapie, January, 1934, 49, 1-64 

On 64 pages, the director of the skin chnic of the 
Finsen Institute, in Copenhagen, outlines the indi 
cations for and the results to be expected from Fmsen 
light therapy The article does not lend itself to 
abstracting and is recommended for study in the 
original One observation of interest to the radiolo- 
gist may be mentioned that \-ray late reactions, » e , 
atrophy telangiectasis, ulcers are often benefited by 
proper Finsen treatment 

Ernst A Pohle, M D Ph D 


NEURALGIA 

The Physical Methods of Treatmg Neuralgias G 
Cola Arch di Radiologia 1933 n,Fasc 3 pp 600- 
578 

Seventy three cases of neuralgia (33 sciatic 16 
trigeminal 11 brachial plexus 9 intercostal 2 femoral 
and 2 occipital) treated by vanous combmations of the 
physical agents are reported by Cola In general he 
gives rocntgenthcrapy first place in the treatment of 
these pamful disorders and he reviews some of the 
theories which have been advanced to explam the 
analgesic action of x ray 

E T Leddy MD 


THE OVARIES 

Tlie Biology of the Irradiated Ovanes Dermoid in 
the Ovary of a Woman Treated by Radium for Carci 
noma of the Cervux Joachim Granron Strahlen- 
thcmpie 1934 49, 004-702 
A woman, 41 years of age, had a carcinoma of the 
ccm\ (Group 3) She was treated by intratutcnnc 
radium application followed by deep \ ray therapy 
to till, pelvis Amenorrhea prompth occurred and 
27 months after radiation therapy the patient was 
clinically free from all cancer s\ mptoms Fiv e months 
after the last examination in other words 2 years 
and S months after the treatment a tumor of fist 
sue was found m the left ovary which after havnng 
iRtm miiov cd showed histologically , a ty pical benign 
dermoid evst Tlie other ovary revealed the typical 
picture found following roentgen stenlization There 
was no evrdenice of carcinoma in the uterus or the 
cervix The author concludes from tins observation 
lint nnienorrhea after irradiation is no proof for the 
nmlomic or biologic climimtion of the ovants 

Erxst a Poiitr M D Ph D 


OXYGEN PNEUMOPERITONEUM 

Oxygen Pneumoperitoneum m the Diagnosis and 
Treatment of Tuberculosis of the Genitaha, Intestme, 
and Peritoneum Irving F Stem Surg , Gynec 
and Obst March, 1934, S8, 567-577 

The author discusses the value of oxygen pneumo 
peritoneum in the diagnosis and treatment of tubercu- 
lous pentomtjs, cites 64 cases from the hterature and 
reports six additional ones In 1872 Spencer Wells 
operated upon a woman for ovarian cyst but found 
instead tuberculous pentorutis A cure followed the 
openmg and closing of the abdomen Wells however 
did not appreciate the significance of this result and 
the surgical treatment of tuberculous pentomtis be- 
came a recognized procedure only after Koemg advo- 
cated it m 1884 

Hertzler has pointed out there are about twenty 
theones advanced to explam how simple laparotomy 
cures tuberculosis of the peritoneum Lauenstem be- 
heved that the removal of flmd and exposure to hght 
resulted in the cures reported Noms held that the 
removal of fluid alone was responsible for the good re- 
sults obtamed Sterilized air, filtered air atmospheric 
air, nitrogen and oxygen all have been employed m 
the treatment of tuberculous pentomtis with good 
results The author is of the opinion that the inflation 
of the abdomen with from 100 c c to 1,000 c c of oxy- 
gen by the puncture method should replace the surgical 
exploration 

The diagnosis of tuberculous salpmgitis is considered 
diflicult, although it may be suspected after a careful 
study of the patient s history and results of bimanual 
and abdominal e.xammations This condition is re- 
sponsible m from 5 to 10 per cent of inflammatory le- 
sions of the fallopian tubes, and is a common cause of 
salpmgitis m the vnrgin By means of diagnostic 
pneumopentoneum, alterations m the size shape den- 
sity and relationship of the vanous pelvic organs and 
especially the presence or absence of adhesions may be 
demonstrated clearly m the x-ray film 

The preparation of the patient for this procedure 
consists in emptynng the bowels by means of a cleans 
mg enema about an hour before treatment One half 
hour before treatment morphine sulphate alone or vath 
scopolamine hydrobromide should be adinmistcrcd 
The bladder should be emptied just before treatment 
The skin of the lower abdomen is prepared by alcohol, 
followed by 2 per cent mercurochrome solution A 
firm inflexible needle 3 inches in length fitted with a 
stylettc IS employed for the puncture without local 
anesthesia A point one mch to the left and slightly 
below the umbilicus should be selected for Uic puncture 
If fluid IS present aliout one liter may be removed by 
trocar and the trocar used for the insufflation The 
author employs the apparatus used for the Rubm 
p-itcncv test substituting an oxygen tank for that of 
carlxin dioxide If a needle is employed no dressing 
IS required Tlic patient should be kept flat both on 
the X ray table and during transportation to av oid 

s louldtr pam ’ caused by gas entering the right sub 
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diaphragmatic space Withm 48 hours all signs of 
oxygen have usually disappeared and the procedure 
may be repeated at this Umc if indicated In some of 
his cases the author combined the use of oxygen pneu 
mopentoneum with uterosalpingography 
The folloiving conditions are recognized as contra 
indications to this procedure Moribund patients, the 
plastic form of tuberculosis, grave pulmonary tubercu- 
losis, advanced ulcerative intesUnal tuberculosis 
Pregnane) is regarded by some as a contra indication 
but the author is of the opinion that dunng the first 
three months when the uterus is not likely to be trau 
matized bv puncture this procedure may be safely used 

J N ANfe, MD 


PARATHYROIDISM 

Hyperparath)Toidism A Common and Polymor- 
phic Condition as Illustrated by Seventeen Proved 
Cases from One Clinic Puller Alhnght, Joseph C 
Aub, and Walter Bauer Jour Am Med Assn , 
Apnl 21. 1934 102, 1270-1287 

Seventeen cases are reviewed, a parathyroid tumor 
was removed in each instance The disease is usually 
due to a functioning adenoma of the parathyroid 
glands, increased production of the hormone a dis 
turbance in the metabolism of calcium and phosphorus 
The easily measurable manifestations of this distur- 
bance are an increased scrum calaum level, a decreased 
serum phosphorus level and an increased excretion of 
both elements in the unne, deminerabzation of the 
bones, multiple cysts and benign tumors of bone tissue 
with giant cells Clinical types are Classic hyper- 
parathyroidism, osteoporotic hyperparathyroidism, 
hyperparathyroidism mth nephrolithiasis, hyperpara 
thyroidism with renal insufiiaency acute parathyroid 
poisoning and hyperpara hyroidism simulating (or 
complicated by) Paget's disease In the majority of 
cases the disease smolders on for years crippling but 
not killing Fatal issue is usually from renal involve 
ment 

There may be no skeletal changes demonstrable by 
X rays Demineralization must involve the entire skele 
ton if at all Urinary calculi or punctate deposits of 
calcium in the kidney parenchyma should be looked 
for in cases of questionable hyperparathyroidism 
Fluoroscopy and roentgenography of the antenor me- 
diastinum may aid m the localization of a parathyroid 
tumor 

Failure to make the diagnosis is regrettable in that 
therapy for it is highly successful 

C G Sutherland M D 


PARONYCHIA (THERAPY) 

X-ray Therapy of Paronychia W Jessen Strah- 
lentherapie November, 1933 48, 599 600 

The author recommends the treatment of paronychia 
by X rays He gives 30 per cent H E D filtered 


through 4 mm Al, in one sitting, to be repeated if neces 
sary after ten days The results were in his experience, 
most excellent 

Ernst A Pohle. M D Ph D 


PAROTITIS 

Parotitis and Roentgen Therapy E N v Oetbn 
gen Strahlentherapie, 1933, 46, 651-664 
The author treated 26 cases of parobbs with roent 
gen rays, applying 26 per cent H E D about two or 
three bmes The results were entirely imsabsfactory 
As a possible cxplanabon he offers the fact that his 
pabents were mostly post operabve surgical eases 
Ernst A Pohle M D Ph D 


THE PATELLA 

A Radiologic Study of the Normal and Pathologic 
Patella Bona Raviola Archivio di Radiologia 1933 
11 No 4 pp 761-776 

The author discusses the normal patella and then 
desenbes the lesions found among 74 cases of pathologic 
patellas the most important of which arc illustrated by 
radiographs 

E T Lbddv, M D 

RADIOLOGY, PRACTICE OF 

Radiodiaguosis m Climeal Medicme Editonal 
Bnt Med Jour Apnl 7 1934, No 3822 627, 628 
Since the discovery of the roentgen rays or x rays 
by Roentgen their use has extended into many de- 
partments of science but their apphcation to medicine 
has probably been the most fruitful of all The first 
use of the roentgen rays m medical science consisted 
of the study of the skeleton and the search for foreign 
bodies In 1896 Bouchard first made use of the natural 
transparency of the lungs compared with the shadows 
of the heart and skeleton and thus imtiated chest 
radiography Then followed the introduction of the 
vanous contrast media such as bismuth and barium 
salts lipiodol and opaque dyes for gall bladder and 
kidney exammabons 

The field of roentgenology has become so broadened 
and the need for special study and traimng in the ac 
curate interprctabon of the roentgenograms so impor 
taut that a speaal branch of medical practice has arisen 
It must be remembered that while we may feci com 
petent to express an opinion on an ordinary photograph 
of a scene or person the accurate interpretauon of the 
roentgen film is different for it represents shadows of a 
three-dimensional world imposed on a two-dimensional 
plane Bfclire said The x rays are never mistaken 
It is we who make the mistake of demanding from them 
more than they can give or of interpreting (heir Ian 
guage wrongly’ Jt is therefore necessary for one to 
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have a thorough knowledge of anatomy and pathology, 
and suffiaent training and expenence m normal and ab- 
normal appearances of roentgen anatomy No inter- 
pretation should be attempted without considenng 
the history, and physical and clinical laboratory exami- 
nations of the patient Consultation between the 
roentgenologist and the practitioner in charge of the 
case IS very valuable The practitioner should not onl> 
be a climcian of expenence, but must have some knowl- 
edge of radiodiagnosis 

The demand tor information and instructions m 
roentgenology is shown by the appearance of text- 
books and manuals devoted to various aspects of 
radiological practice In the author’s opinion one of 
the most recent and most satisfactory of the text-books 
written to instruct the climaan is the manual of radio- 
diagnosis wntten by Dr Ledoux-Lebard, of the radio- 
logical clinic m the Pans Faculty of Methane 

J N An6 MD 


ROENTGEN RAYS IN INDUSTRY 

The X ray m the Study of the Catgut Ligature 
Paul r Ziegler and George L Clark Surg , Gynec 
and Obst March 1634 58 578-589 

The authors studied the structure of catgut ligature 
under vanous conditions by means of the x-ray diffrac- 
tion method The x ray wave lengths employed were 
1/COOO as long as yellow hght and x rays and light arc 
diffracted by suitable gratings Crystalline substances 
serve as three dimensional diffraction gratings for the 
X ray because the atoms and molecules he upon par- 
allel planes which arc spaced apart at distances com- 
parable mlh the \ ray wave lengths The diffraction 
pattern obtamed for any crystalline substance de- 
pends on the arrangement of the ultimate structural 
units charactenstic of the substance m question The 
importance of such a stud> is The determination of 
the basts for selection of raw catgut material the sc 
lection of suitable technics for the alteration of struc- 
ture from a less preferred to a more preferred onenta 
tion and the possession of more exact knowledge of 
the mcchamsm of chromicizing 

It was prcvnousl) determined b> means of the x ray 
diffraction method that ramte fibers which represent 
one of tilt vantties of cellulose are built up from a 
mat niinilxir of very small crystal units called co'stal- 
litcs or colloidal imctllcs, which arc so arranged m 
space that a common direction m them is paralltl to 
the axis of the fiber This represents a high degree 
of pnfirrcd orientation Cellophane another variety 
of cellulose on the other hand, is made up of these 
saim little ctllulosc crjstallUcs arranged at random 
Cotton was found to rtpresent an mtcrmediate state 
of arrangtnivnt of these siinll units 

Till authors found that raw catgut had a higher dc 
gree of pitfirTed oriiiitntioii than catgut whiih had 
umliigoiu further processing, provided that tension 
and sinteliiiig wire not applii-d during processing for 
vlrvaird tiinpitatutes mil swilling disarrmgixl the 


micellar arrangement It was shown also that differ- 
ent samples of catgut from different manufacturers 
showed considerable vanation m structure It was 
reasoned also that catgut fibers which were rendered 
plastic by preliminary swellmg could be pulled by suit- 
able tension so that the micelles would be placed m 
more perfect alignment. The x ray diffraction pat- 
terns obtained by these expenments proved this to be 
the case 

Smee the more perfectly onented catgut fibers are 
stronger m general than those with less preferable 
alignment of micelles, the \ ray diffraction pattern also 
mdicates tensile strength It is likewise known that 
tensile strength mcreases with gauge or diameter The 
authors therefore, studied the effect of increasing the 
ratio of strength to gauge by decreasing the gauge with 
out changmg the tensile strength A number of strands 

of raw catgut were wetted and one half of each ongmal 
strand was then allowed to dry imder tension The 
other halves served for companson This experiment 
showed a marked mcrease m strength per imit gauge 
for gut dried imder tension This exTienment was re- 
peated, usmg catgut which had been subjected to high 
temperature and which had been stored m 98 per cent 
alcoholic solution and the results were the same It 
is known that hgatures near knots remam after other 
portions are digested X-ray patterns showed that 
at knots an improved preferred onentation is produced 
by the tension exerted 

J N ANt MD 


THE SPINE 

Bacillus Proteus Osteomyelitis of the Spme Seth 
Schg Jour Bone and Joint Surg January, 1934, 
16, 189-192 

The author reports the case of a male aged 37, who 
was admitted for hospitalization with symptoms of 
left ureter colic Rocntgenographic examination re 
vcalcd a shadow in the course of the left ureter, and 
at cystoscopic examination an obstruction of the left 
ureter was noted Six davs after the cystoscopy, the 
patient had a chill and a nse of temperature to 105 
degrees Blood culture showed Bacillus protcus 
The patient had six chills and later passed a calauni 
oxalate stone and all symptoms ceased 

Pam m the back of the neck was noted by the 
patient on the day of his discharge from the hospital 
This increased in seventy and about a week later he 
was readmitted to the hospital this time there 
was noted marked rcstnction of motion of the txmcal 
spine in all directions The temperature was lAl 5 
degrees and the patitnl complained of tenderness ox cr 
the fourth to the scxxmh ccrxical xcrtcbrc Blood 
cultures and cultures of the urmc were positixe for 
Bacillus protcus Rocntgenographic examination re 
vcalcd a dcfimti narroinng of the intervertebral space 
Ixtwvcn the fifth and sixth ccmcal vertebre 
Tilt treatment of this condition consisted of the 
application of traction by means of the Cnk traction 
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apparatus The pam \vas relieved and the temperature 
fell to normal About five weeks later roentgenograms 
revealed an ostcomyeliUs of the fifth and sixth cervical 
vertebrse with coUapse of both bodies Treatment 
■was continued by plaster spica and subsequently by 
a jury mast attachment Rocntgenographic exami- 
nation four and one half months later shovied bony 
fusion of the fifth and sixth cervical vertebne 

J N AnS M D 


An At}’pical Case of Tuberculosis of the Spine 
Charles K Fetter and J P Medelman Jour Am 
Med Assn , Apnl 28 1934, 102, 1378, 1379 
This IS a case report of a female aged 50 who had 
tuberculosis of the left knee m 1909 and of the left el- 
bow in 1912 In 1921 a laparotomy ivas performed 
and tuberculosis of the nght omry, appendix and 
pentoneum was found Later, in 1921 the patient 
had pleurisy ivith effusion on the left side and went to a 
sanatonum for two years In January 1927, a large 
gland appeared m the left groin and a few days later 
an abscess pointing in this region was aspirated In 
November 1931, she entered Glen Lake Sanatonum 
with a mass in the left lumbar region a discharging 
left ear and cervical ademtis There had been a 
weight loss of 25 pounds and progressive weakness 
over a two-year period 

Rocntgenographic cxammation showed rounded 
areas of bone destruction in the eleventh and twelfth 
dorsal and first and second lumbar vertebne The 
left sacro-iliac was involved by a destructive process 
The patient died m June, 1932, and the anatomic diag 
nosis ivas (1) tuberculous spondyhtis (2) tubercu- 
lous pentcraitis, (3) tuberculous lymphadenitis (4) 
left psoas abscess (5) pleural adhesions, (6) pencar- 
dial adhesions Actinomycosis and metastatic car- 
emoma were considered from the roentgen appearances 
C G Sutherland M D 


Delayed Appearance of Deformity m Vertebral 
Body Fractures O O Feaster Jour Am Med 
Assn Feb 24 1934, 102, 598 699 
The author has observed three cases m which, 
following comparatively mild forms of trauma there 
have been fractures of vertebrse not demonstrable m 
roentgenograms made shortly after the injury but 
which were seen m roentgenogiams made within the 
following three weeks In such cases m which dis- 
comfort or disability persists re-esammation is reques 
ted The lesion has been found from five to seven 
vertebrffi abo've the site of pain The lateral view of 
the bodies is usually the only film of defimte value 
Charles G Sutherland M D 


SPLEEN 

The Effect of Roentgen Irradiation of the Spleen 
on the Iron Metabolism in the Ammal Organism 


J J Arkussky Strahlentherapie, 1934, 49, 455-162 
The spleen of rabbits was exposed to roentgen rays 
With the following technic K V not stated 0 4 mm 
Cu, 6 X 8 cm field 26 min (710 r) The metabolism 
was carefully controlled before and after the exposure 
Second and third treatments were given at certain 
intervals It appeared that the application of high 
doses to the spleen as well as removal of the spleen re 
duced the excretion of iron The liver apparently 
plays an important r61e m the deposition of non as 
proved by histologic studies 

Ernst A Pohlh MD PhD 


THORAX 

Simultaneous Bilateral Spontaneous Pneumothorax 
Report of a Case with a Bnef Discussion of the Liteta 
ture. D E Markson and Warren Johnson Jour 
Am Med Assn , March 17 1934, 102, 826-828 

Bilateral spontaneous pneumothorax, occurring in 
the apparently healthy is an extremely rare disease 
McMahon found less than 50 cases reported from all 
causes 

The authors report a case occumng m an apparently 
healthy young man within a few hours after the onset 
TOthm 24 hours after pitchmg a baseball game he 
noticed a severe lumbar pain which persisted and in 
the course of an hour was accompanied by dyspnea 
which became rapidly more intense Fluoroscopic 
exammation about six hours after the onset showed the 
nght lung to be almost completely collapsed and the 
left about 60 per cent Three thousand c c of air were 
removed from the nght and 2,000 from the left side 
The patient immediately began to breathe easier his 
color changed to normal hue, and he slept comfortably 
in a fully recumbent position 

Very little is known about the supposedly ideopathic 
types of spontaneous pneumothorax Kjaergaard 
reviewing all available matenal concluded that rup- 
tured ■valve vesicle cysts due to scar tissue emphysema 
or congenital malformation of the lung tissue accounts 
for the cause m many cases of this disease He sug 
gested congemtal disposition to valve vesicle He cited 
cases m which a spontaneous pneumothorax simplex 
developed m more than one member of the family In 
the case here reported the history of the sudden suffo- 
cation of a maternal uncle together with roentgenologic 
evidence of a left apical cyst pointed to a congenital 
cyst as the possible etiologic factor Emphysema is a 
rare cause Traumatic bilateral cases sometimes run a 
benign couise Bemgn cases of spontaneous pneumo 
thorax have been reported as occurring m tuberculosis 
paUents It is probable in such cases a valve vesicle 
may have been the cause the tuberculosis playmg no 
rhle whatever 

Charles G Sutherland M D 


Some Disorders of the Esophagus Arthur F Hurst 
Jour Am Med Assn Feb 24 1934 102, 682-587 
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The author discusses four esophageal syndromes 
The d^^sphagia of anemic women, ochalasw of the cardiac 
sphincter {so called cardiospasm) chrome peptic ulcer of 
the esophagus, and the reairrent htalus henna syndrome 
of von Bergmann 

In the first of these conditions the anemia is always 
of the hypochromic microcytic type, and it is generally 
associated with achlorhydria or hypochlorhydna 
The condition occurs only m middle aged women and 
IS regarded as a complication of simple achlorhydric 
anemia Atrophic glossitis is constantly present 
The dysphagia is the result of disturbance m the neuro- 
muscular mechanism, apparently the result of the 
atrophic inflammation of the mucous membrane in the 
neighborhood Either the nerve endmgs are atrophied 
and fail to convey the afferent impulses, which results 
in the reflex relaxation of the sphmeter, or the ganglion 
cells of Auerbach s plexus are mvolved and fail to con 
vey the efferent impulse to the sphincter 

In achalasta of the cardiac sphincter (so called cardto 
spasm) obstruction is caused by absence of the relaxa- 
tion of the sphmeter which normally occurs when in the 
act of swallowmg, a penstaltic ivave reaches it This is 
the result of orgamc disease of Auerbach s plexus the 
only well-established example of a localized disease of 
the autonomic nervous system 

Peptic ulcer of the esophagus is generally regarded as a 
very rare condition Discomfort and pain occur under 
the loner extremity of the sternum while solid food is 
being eaten and less frequently half an hour or more 
after meals It often radiates to the back At first it 
lasts for only a few minutes and is relieved by alkalis, 
but later it is prolonged and follon-ed by regurgitation 
so that the patient often becomes afraid to eat Hema 
tcmcsis, which may be severe and fatal is a common 
complication but perforation into the mediastinum 
pericardium, or pentoneum is the usual cause of death 
A fibrous slncture may develop and lead to more or less 
complete obstruction 

In the recurrent hiatus hernia syndrome of von Berg 
mann in contrast mth the familiar type of non- 
trauniatic diaphragmatic henna which results from 
congenital shortness of the esophagus, the esophagus is 
of normal length The tissues that surround it as it 
passes through the hiatus esophagus must be abnor- 
mally lax This may sometimes be congenital but the 
greatly increased frequency in elderly persons suggests 
that It IS mainly due to senile changes in the tissues 
The hcmia is generally intermittent but it may become 
fixed and peimmcnt A case can be most successfully 
dciiionstmtcd when the patient dnnks the banum sus 
pension uliik lying flat on the back 

CiiARi.ns G StmiFRUAVD M D 


incidence is found m warm, moist climates, chiefly 
in adult hfe, and more often in males The association 
of the infecbon ivith chrome debditatmg diseases has 
often been noted The organisms have been found 
frequently as secondary mvaders in pulmonary tuber- 
culosis and in neoplasms of the lung Pnmary in- 
fection m man is generally attributed to direct contact 
or inhalation The classification mto types is based 
chiefly on the seventy of the infection The acute 
case may have a sudden onset, with a rapid progres- 
sion to a fatal termination The chrome case is usually 
insidious m onset and tends to follow a protracted 
course, with frequent remissions and exacerbations 
Roentgentherapy is reported to be of considerable 
benefit Potassium iodide in large doses thymol by 
mouth, gentian violet and methylene blue intrave- 
nously have been used with fair results 

C G Sutherland M D 


Advantageous Use of Filters over Parts of Roent- 
genograms Especially in Chest Exposures A Deter- 
mann Fortschr a d Geb d Rdntgenstr , 1934 
49, 170-175 

To obtain optimal roentgenographic quahty m spite 
of pronounced difference m density, for instance good 
quality in both lung fields in the presence of unilateral 
dense pleuropulmonary shadows thoracoplasty etc , 
It IS proposed to mcrease the exposure by from 30 to 
50 per cent so as to properly penetrate the dense side 
and to shield simultaneously the transparent side by 
interposition of a filter of from 0 05 to 0 1 mm Cu 
between patient and cassette 

Hans A Jarre M D 


Etiology Development and Significance of Pleural 
Calcifications and Ossifications Klaus Kuhlmann 
Fortschr a d Geb d Rdntgenstr 1934, 49, 147- 
164 

Pleural calcifications and ossifications develop at 
times as sequelae to hemothorax, pleural empyema — 
at times of tuberculous etiology — but also follomng the 
common non tuberculous types of exudative pleurisy 
A minimum calnum content and an acid reaction of 
tissues os exists when necrotic material is in contact 
mtb healthy tissue must be present to permit develop 
ment of young connective tissue which later on may 
respond to certain stimuli These condiUons arc le 
viewed bnelly and a few cases arc reported 

Hans A Jarre M D 


Pulnminry 5fomliasis Henry J Bakst J Beach 
Hazard and John A Foley Jour Am Med Assn , 
April 14 1(134 102, I2as-1213 
nroticUopulinonary moniliasis has liccn reported 
from practically all parts of the world Tlie maximum 


A Radiologic and 
Jour Am Med 


Atypical Forms of Dry Pleunsy 
Clinical Study Samuel Brown 
Assn Jan 20 1934 102, 193-190 
Certain atvpical forms of pleunsy namely, the inter- 
lobar the mediastinal the paravertebral and the 
diaphragmatic, may best be recognized by the radio- 
logic method Studies in both the anteroposterior and 
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the lateral positions enable one to localize any abnormal 
shadow in the lung field and determine its exact relation 
ship to the interlobar fissures, the mediastinal struc- 
tures, the spine and the diaphragm Thickening of 
the interlobar pleura in the horizontal fissure is more 
readily recognized m the anteropostenor position, 
that of the interlobar pleura of the oblique fissures is 
more readily recognized m the lateral position of the 
chest 

In acute or subacute dry pleurisy involving the outer 
lobar pleura the mediastinal pleura, or the paraverte- 
bral pleura pam is seldom present \n annoying, dry 
cough may be the most troublesome symptom Physi- 
cal examination of the chest rarely reveals anythmg 
abnormal A roentgen examination will invariably 
disclose an abnormal shadow in the lung field 

The roentgen charactcnstics depend on the region 
involved and the extent of the lesion In the lateral 
position the abnormal shadow will overlap the heart or 
spine, or both, depending on the extent of the area 
involved In diaphragmatic pleunsy the diaphragm 
IS found elevated and its outline is more or less irregular 
as a result of a fibnnous deposit 

Charles G Sutherland, M D 


Partial Pulmonao Atelectasis A Post operative 
Complication A Taylor and C Zweifel Fortschr 
a d Gcb d Rdntgenstr , 1934 49, 157-161 
Two cases of partial pulmonary atelectasis are re- 
ported, with emphasis on the resulting mediastinal 
shifting The symptomatology of this condition has 
attracted little attention in the German literature, 
uhilo it is well established in English and American 
medicine 

Hans A Jarre M D 


THYROID (DIAGNOSIS) 

The Influence of the Thyroid on the Skin Reaction 
for X rays of Medium Hardness F Ellinger Strah- 
lentherapie 1933 48, 97-102 

In rabbits following thyroidectomy, the skm reac- 
tion on the ear occurred much slower than was the case 
with normal animals Irradiation was produced at 
100 K V 4 ma and filtered through 2 0 mm A1 (half 
value layer in Cu 0 16 mm ) Doses of 160 and /OO r 
were used 

Ernst A Pohle M D , Ph D 


THYROID (THERAPY) 


study of the variation in the weight, the basal metabolic 
rate the pulse rate, the patients symptoms and signs 
and their own opinion as to the value of the treatment 
In the treatment of these cases two areas were 
treated at first twice a week, then once a week and 
thereafter with increasing intervals between treatments 
as the patient unproved The following factors were 
employed 6 5 inch spark gap 3 railhamperes 3 mm 
aluminum filter time 5 minutes With the apparatus 
employed, this exposure was equal to a half Sabouraud 
pasblle dose Rest and a nounshing diet were in 
sisted upon but iodine was not prescribed 
The cases m this senes were divided into cure ” 
improvement ” and failure ’’ Of the 103 patients 
beginning treatment, 10 discontinued it during the 
first three months and were treated by surgery It 
was impossible therefore, to classify these ten cases 
because of lack of sufficient time to determme the re 
suits of X ray therapy Of the remaining 93 cases at the 
end of SIX months treatment seven had been operated on, 
and at the end of a year six more had been referred for 
surgery At the end of the two-year penod seven addi 
tional patients were operated on, and at the end of three 
years, one additional patient was treated by surgery 
The author is of the opimon that these cases referred to 
surgery after the six month period cannot all be 
classified as failures for a considerable number showed 
improvement Of the seven patients referred for sur 
gery after su months of X ray therap> four were classed 
as failures and three were listed as improvement ’ 
Of the SIX operated on at the end of a year, five were 
classified as failure" and one as improvement The 
final results are Cure 3S improvement 30, failure, 
25 

IVTule it was noted that recurrences and relapses may 
occur in those patients considered cured it was also 
observed that the percentage of cures and improved 
cases was higher m a senes of cases treated for more than 
one year than m a senes treated for only one }ear 
The author is of the opmion therefore that the exten 
Sion of X ray treatment beyond one year, when neces 
sary is justified as some cases do not reach then man 
mum improvement at the end of one year The re 
ported senes is made up from the working classes 
and therefore it was the aim to obtain satisfactorj 
results m one year The author believes that this wish, 
plus the low surgical mortality rate expenence m his 
hospital probably accounts for the fact that a greater 
number of cases were operated on than Dr Murray 
found necessary m his cases Murraj found surgical 
treatment advisable in about one twelfth of the cases 
of his series treated by the x rays 

I N ANfi MD 


X-ray Treatment of Exophthalmic Goiter Charles 
S D Don Bnt Med Jour April 28 1934 No 3825 
740—748 

The author discusses the x-ray treatment of exoph- 
thalmic goiter in a senes of cases which have been under 
observation for a minimum penod of one year The 
results of this form of therapj were determined by a 


Roentgen Therapj of Basedow s Disease Franz 
Bardachzi Strahlenthcrapie 1934 49, 018-033 
The author first reviews bneflj the historv of radia 
tion therapj m Basedow s disease It appears that 
small doses are advisable in the beginning m order to 
avoid severe reactions due to a sudden increase of 
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secretion Normal thyroid tissue is apparently not 
very radioscnsiU\e, but the pathologic thyroid re- 
sponds readily to 40 r According to Schwarz fol 
loiving irradiation the nervous symptoms arc improved 
m 100 per cent, tachycardia in 05 per cent, mcrease m 
weight occurs m 65 per cent the exophthalmos dis- 
appears m 37 per cent and the struma reduces m 20 
per cent In favorable cases, rchef may be expected 
m from 10 to 30 days after the treatment has been 
started the objective symiptoms should improve within 
from 3 to 4 weeks Some radiologists use two small 
fields over each lobe of the thyroid and an additional 
thymus field It seems best however, to apply one 
large frontal area at 50 cm distance An initial dose - 
of 60 r seems to be safe a total of from 1 100 to 1600 r 
administered m from 12 to 24 weeks is sufficient to 
bnng about results Opponents of irradiation claim 
a high mortality for roentgentherapy and also point 
to a marked fibrosis after treatment, thereby rendenng 
a future operation difficult There is nothing m the 
literature to support the first claim, and the fibrosis 
can certainly be avoided with proper technic The 
author recommends therefore trial of irradiation m 
all typical cases of Basedow’s disease If there is no 
improvement after from 2 to 3 months, operation seems 
advisable Hyperthyroidism wnth pressure symptoms 
should as a rule be operated upon , the same holds true 
of toxic adenoma In the latter group patients who 
are moperable because of severe toxic symptoms can 
often be made operable by irradiation 

Ernst A Pohle M D Ph D 


The Roentgentherapy of Flajam Basedow's Disease 
Lmgi Ferretti Archivio di Radiologia 1934, 10, 50-71 
The author reports 12 cases of exophthalmic goiter 
which he treated with \ rays with a favorable result 
He favors mild doses of from 15 to 20 per cent of an 
erythema dose usmg 170 K V 2 ma 0 2 Cu -|- 2 Al, 
at 31 cm T S D to be repeated every two weeks for 
five treatments Following this treatment there must 
be an interval of 40 days after which the cycle is re- 
peated and then a third time if indicated after from 6 
to 8 weeks Meanwhile the patient is under careful 
medical supervision The author feels that this 
method of treatment is of value m the great majority 
of cases 

E T Leddy M D 


TUBERCULOSIS (DIAGNOSIS) 

The Latent Period in the Roentgen Diagnosis of 
Pulmonary Tuberculosis Preliminary Report Leo 
G Rigler and Fredenck B Exner Jour Am Med 
Assn May 26 1934, 102, 1750-1764 

It is obviously most difficult to date actually the oc- 
currence of a tuberculous infection in the human being 
It IS often possible to state with accuracy the time of 
onset of symptoms but that may be long after the on 


set of the infection Only one means of great accuracy 
IS at hand » e the tuberculin skin test The interval 
between the occurrence of the infection and the estab 
lishment of a positive skin test must be very short 
probably onl> a few weeks or less In the typical 
first infection tuberculosis, as seen in young children 
the development may be very rapid, and the lesions arc 
detected in the roentgenogram mth ease because of 
their extensive character 

The authors have observed a number of cases 
of pulmonaiy tuberculosis developing in medical 
students and internes who have previously had 
repeated tuberculin skin tests, chiefly by the Man- 
toux method, and have also had repeated roentgeno 
grams of the chest In some they have been able to 
trace exactly the time of onset of the infection and the 
period of time that has elapsed before roentgen signs 
in the lungs became apparent The roentgenogram 
they conclude is an exceedingly sensitive method of 
detecting pulmonary tuberculosis 

C G Sutherland, M D 


TUBERCULOSIS OF SKIN 

Roentgen Therapy of Lupus Karl Zieler Strah- 
Icntherapie, December 1933, 48, 670-679 
X rays are beneficial in the treatment of tuberculosis 
of the skin However, they should be used as a rule, 
only in connection vath other therapeutic procedures 
Small doses cannot be recommended The author has 
seen good results with from 80 to 100 per cent E D 
(3 mm Al, H V L in Al 4 0 mm ), given twice at an 
interval of from 6 to 8 weeks This dose should not be 
repeated more than three times 

Ernst A Pohle M D Ph D 


TUMORS (DIAGNOSIS) 

The Roentgen Diagnosis of Renal Tumois Thomas 
Canigiani Fortschr a d Geb d ROntgenstr 1934, 
49, 128-135 

This paper reports comparison of excretion and 
retrograde (instrumental) pyelography m six cases of 
renal tumors In these mdigokarmin was excreted 
well by both kidneys but no excretion urographic 
images were obtained of the involved kidneys while 
typical fillmg deficiencies and deformities were shown 
by mstruraenta' pyelography The latter method is 
given preference for tumor diagnosis The fallacy of 
good excretion of mdigokarmin is emphasized and the 
lack of parallelism between excretion of dyes and ex- 
cretion urographic demonstrability is to be noted 

Hans A Jarre M D 


TUMORS (THERAPY) 

Study on the Tissue Respiration and Glycolysis m 
Obstetrics and Gynecology Part V Effects of X ray 
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the lateral positions enable one to localue any abnormal 
shadow m the lung field and determine its e^act relation- 
ship to the interlobar fissures, the mediastinal struc- 
tures the spine, and the diaphragm Thickening of 
the interlobar pleura in the horizontal fissure is more 
readilj recognized in the anteroposterior position, 
that of the interlobar pleura of the oblique fissures is 
more readily recognized in the lateral position of the 
chest 

In acute or subacute drj pleurisy involving the outer 
lobar pleura, the mediastinal pleura, or the paraverte 
bral pleura, pain is seldom present An annoying, dry 
cough may be the most troublesome s> mptom Physi- 
cal examination of the chest rarely repeals anything 
abnormal A roentgen examination will mvanably 
disclose an abnormal shadow in the lung field 

The roentgen characteristics depend on the region 
involved and the extent of the lesion In the lateral 
position the abnormal shadow will overlap the heart or 
spine or botli, depending on the extent of the area 
involved In diaphragmatic pleunsy the diaphragm 
IS found elevated and its outline is more or less irregular 
as a result of a fibrinous deposit 

Charles G Sutherland, M D 


Partial Pulmonao Atelectasis A Post operative 
Complication A Taylor and C Zweifel Fortschr 
a d Geb d ROntgenstr , 1934 49, 157-161 
Two cases of partial pulmonary atelectasis are re 
ported vnth emphasis on the resulting mediastinal 
shifting The symptomatology of this condition has 
attracted little attention in the German hterature, 
while It IS well established m English and American 
medicine 

Hans A Jarre M D 


THYROID (DIAGNOSIS) 

The Influence of the Thywoid on the Skin Reaction 
for X rays of Medium Hardness F EUinger Strah 
lentherapie 1933, 48, 97-102 

In rabbits following thyroidectomy the sVan reac- 
tion on the ear occurred much slower than was the case 
with normal ammals Irradiation was produced at 
100 X V , 4 ma , and filtered through 2 0 mm A1 (half 
value layer in Cu 0 16 mm ) Doses of 160 and 700 r 
were used 

Ernst A Pohlb M D , Ph D 


THYROID (THERAPY) 

X ray Treatment of Exophthalmic Goiter Charles 
S D Don Bnt Med Jour April 28, 1934 No 3825 
746~74S 

The author discusses the x ray treatment of exoph- 
thalmic goiter in a senes of cases which have been under 
observation for a mimmum penod of one year The 
results of this form of therapy were determined by a 


study of the vanation in the weight the basal metabolic 
rale, the pulse rate the patients symptoms and signs 
and their own opinion as to the value of the treatment 
In the treatment of these cases two areas were 
treated at first twice a ircek, then once a week, and 
thereafter with increasing intervals between treatments 
as the patient improved The following factors were 
employed C 5 inch spark gap 3 milhamperes, 3 mm 
aluminum filter time, 5 minutes With the apparatus 
employed, this exposure was equal to a half Sabouiaud 
pastille dose Rest and a nounshmg diet were m 
sisted upon but lodme was not presenbed 
The cases tn this senes were divided into ‘ cure " 
improvement,” and ‘‘failure ” Of the 103 patients 
begmmng treatment, 10 discontinued it during the 
first three months and were treated by surgery It 
was impossible therefore, to classify these ten cases 
because of lack of sufRaeat time to determine the re 
suits of X ray therapy Of the remauimg 93 cases at the 
end of swmonths’treatment seven had been operatedon 
and at the end of a year six more had been referred for 
surgery At the end of the two-year penod seven addi 
tiona! patients were operated on and at the end of three 
years, one additional patient was treated by surgery 
The author is of the opimon that these cases referred to 
surgery after the six month penod cannot all be 
classified as failures for a considerable number showed 
improvement Of the seven patients referred for sur 
gery after six months of x ray therapy, four were classed 
as failures, and three were bsted as improvement 
Of the SIX operated on at the end of a year five were 
classified as failure and one as improvement The 
final results are Cure 38 improvement 30 failure 
25 

While It was noted that recurrences and relapses may 
occur in those patients considered cured it was also 
observed that the percentage of cures and improved 
cases was higher in a senes of cases treated for more than 
one year than m a senes treated for only one year 
The author is of the opimon, therefore that the eiten 
sioa of I ray treatment beyond one year, when neces 
sary is justified as some cases do not reach their man 
mum improvement at the end of one year The re 
ported senes is made up from the working classes 
and therefore it was the aim to obtain satisfactory 
results m one year The author bebeves that this wish 
plus the low surgical mortality rate expenence in his 
hospital probably accounts for the fact that a greater 
number of cases were operated on than Dr Murray 
found necessary m his cases Murray found surgical 
treatment advisable in about one twelfth of the cases 
of his senes treated by the x rays 

J N Airt M D 


Roentgen Therapy of Basedow s Disease Franz 
Bardachzi Strahlentherapie 1934 49, 018-633 
The author first revoews bnefly the history of radia 
tion therapy in Basedow s disease It appears that 
small doses are advisable in the beginning in order to 
avoid severe reactions due to a sudden increase of 
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THE RESEARCH TRAIL OF THE X-RAY’ 

By A W CRANE, j\r D , Kalamazoo, 2hcliigan 


^PHE \-ray m the public mind is asso- 
aated chiefly with hospitals, physi- 
^ Clans’ offices, and dental ^airs 
It IS well known to have brought about 
revolutionary changes in the diagnosis 
and treatment of disease, and to have a 
place m the mvestigations and teaching of 
physics, but fewer know that the trail of 
research, which led down the centunes to 
the discovery of the \-ray, has a much 
wider interest and significance As we 
follow it we find ourselves witnessing the 
early development of electncity, magne- 
tism, and the vacuum We are led as di- 
rectly to the radio, and to other mamfold 
apphcations of electricity vacuo, as 
to the x-ray itself, and the contmuation 
of this same trail after the discovery of the 
x-ray brmgs us to the astomshmg study of 
radiations, to radium, to the demonstra- 
tion of the electron and to those revela- 
tions of the structure of atoms which are 
altermg so profoundly the older concepts 
of matter and energy 

A younger generation which has never 
lived m a world without x-ray and radio 
cannot hope to recapture that first wonder 
excited by these discovenes But by re- 
tracing the wmdmg, haltmg trail left by 
early expenmentors, we will find a most 
fascmatmg story of exploration and dis- 
covery by pioneers m a world which lay 


close about mankind, unknown and unsus- 
pected until new eyes of science could be 
evolved to see b}' the light of the invisible 
spectrum It is a story of the forging of 
new weapons agamst ignorance as indis- 
pensable to the advance of civilization as 
were the iveapons of bronze that enabled 
man to escape from the Stone Age, a story 
of rare geniuses isolated from each other 
by long stretches of years, yet raamtammg 
a continuity of science by the wntten rec- 
ord, and finally a curious story of the m- 
terminglmg of error with msight, one no 
less important than the other, in forming' 
the trail which led not only to the x-ray 
but also to the age of electncity in which 
we live 

I 

The discovery of the x-ray then is seen 
to be an associated result of the observa- 
tions and experiments of many predeces- 
sors who left a trail of investigations lead- 
ing back to sources in electnaty, magne- 
tism, and the vacuum We shall find that 
the first electncal experiments were with 
amber, that the first observations on mag- 
netism were with the lodestone, and that 
the first permanent vacuum was formed m 
the barometer 

Before recorded history it was known 
that amber, when rubbed bnskly, would 
attract or repel chaff, feathers, and similar 
hght objects Seldom has a fact so nn- 
portant seemed so tnvial and lam imder- 
131 


* Presented before the Radiological Society of North 
Amenca at the American Congress of Radiology at 
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Irradmlion to the Respiration and Glycolysis in the 
Tissues of Utenne Mj oma'^''^ T oyoshima Jap 
Jour Obstet and Gynec , December, 1033 16, 531-534 

The author in his senes of experiments on tissue 
respiration and gljcol>sis studied the effects of x ray 
irradiation on these functions of the tissues of utenne 
mjonia The mechanism of the favorable results ob 
tamed bj irradiation tlierapj on utenne mjomas has 
not been settled as some inv'cstigators believe that there 
IS a direct action on the cells of the tumor and others 
are of the opinion that the action is indirect and re- 
sults from disturbances produced m the ovarian tissues, 
which secondanlj results in atrophj of the myomatous 
tissues 

The utenne myomas were removed by supravaginal 
amputation, were ascptically cut into pieces and then 
washed repeatedly with aseptic Ringers isotonic solu 
tion containing sugar The portions of tissue were 
then cut into halves and one half was irradiated and the 
other half served as the control non irradiated portion 
The determination of the metabolism of these portions 
of tissue was obtained by means of the improved 
method of Warburg The portions of tissue selected 
were irradiated immediately employnng the follownng 
factors rdtration, 2 mm A1 and 0 5 ram Zn, time 
28 minutes minimum wave length, 0 076 A , surface 
dose 310 r 

From the results of this eoeperunent the author be 
licvcs that the action of x ray's on utenne myomatous 
tissue IS direct It was found that the metabolism 
generally increased immediately after the uradiation 
After this penod the metabolism gradually decreased 
The respiration as determined by the author showed 
no change dunng the first six days after irradiation but 


decreased after the seventh day when compared to 
non irradiated tissue Anerobic gly colysis was shghtly 
greater m the case of the irradiated tissue dunng the 
first seven days but was found to gradually decrease 
after the seventh day Arobic glycolysis increased 
dunng the first seven day s in the irradiated bssue when 
compared to normal tissue but the non irradiated tissue 
showed a more marked acceleration 

J N ANfe, M D 


Study on the Tissue Respiration and Glycolysis m 
Obstetnes and Gynecology, Part AT Effects of X ray 
Irradiation to the Respiration and Glycolysis m the 
Tissues of Utenne Cancer J Toymshima Jap 
Jour Obstet and Gynec , December, 1933, 16, 534-537 
The author studied the effects of x ray' irradiation on 
the respiration and glycolysis of tissues of utenne 
cancer The technic employed for the \ ray irradiation 
and determination of tissue metabolism was similar to 
that used by the author m his work on the irradiation 
of utenne myomatous tissues 

These experiments showed that utenne cancer is 
more radiosensitive than utenne myoma The metabo- 
lism of the tissues of utenne cancer was found to be 
increased and then afterward greatly inhibited follow 
ing irradiation Respiration increased after irradiation 
for the first three days then gradually decreased 
Arobic and anerobic glycolysis m the irradiated cancer 
tissue demonstrated a marked increase for the first 
fiv e or SIX days, then a rapid decrease m these functions 


was noted 


J N ANk M D 
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selves, have I addressed these magnetic 
prmciples in this new sort of philosophiz- 
ing ” 

We see that Gilbert exemphfies in his 
own work the inductive method associated 
with the name of his contemporary, 
Franas Bacon He also clearly antici- 
pates Sir Isaac Newton in the matter of 
gravitation, explammg that ships and 
people do not fall off the planet because of 
the attraction of all bodies by the great 
mass of the earth He states clearly that 
this is what is called weight and per- 
ceives that the same attraction is pres- 
ent m other celestial bodies He says 
“So lunar things tend to the Moon, solar 
thmgs to the Sun, within the orbs of their 
own effluvia " 

One of Gilbert's most stnkmg experi- 
ments was with his terrella, or earth-km 
The terreUa was a large lodestone in the 
form of a ball to represent the earth 
Every lodestone, whatever its form, has 
two poles, the same as any other magnet 
A magnet made of a steel bar can be bent 
so as to brmg the two poles near together, 
as in the case of the common horseshoe 
magnet But m the form of a ball, the 
poles are necessarily opposite Gilbert 
gave careful directions for ascertauung the 
location of these poles The terrella was 
then supported at the poles so that it could 
be turned on an axis, like a hbrary globe 
A compass needle on the surface of this 
terrella would then pomt to the poles, 
no matter how the ball was turned, exactly 
as on the surface of the earth When the 
needle approached a pole it would dip 
This has been found to be the case with the 
earth, and by means of the dippmg-needle 
the magnetic north pole has smce been as- 
certamed not to comade with the axis of 
the earth If Gilbert had known this he 
could have mounted his terrella to corre- 
spond Nevertheless it remains to-day a 
marvelous demonstration, although not 
accepted as an explanation of gravitation 
^ It Was Gilbert who first used the word 
^electrical,” from the Greek for amber, to 
apply to properties of attraction arising 
from friction He classified all bodies as 


electric and non-electnc He little thought 
that his expenments with fnctional elec- 
tricity would outvalue his elaborate theo- 
nes of magnetic gravitation But he had 
supphed a method of investigation, a 
scienbfic recogmtion, a classification, and 
a name for phenomena which before his 
tune were thought scarcely worthy of se- 
rious attention 

These phenomena happened to be the 
effects of high tension electricity, although 
in nunute quantities, and this happened 
to be the form of electnaty capable of ex- 
atmg a vacuum — the one circumstance 
which determined the direction of the 
x-ray trail Furthermore, this static elec- 
tnaty was the only form known until the 
discovenes of Galvam and the construc- 
tion of the battery by Volta, m the closing 
days of the Eighteenth Century But 
still static continued to be the only form 
of high tension electnaty until some forty 
years later, when the co-discovery by 
Faraday and Henry of electromagnetic 
induction led to the invention of the coil, 
the dynamo, and the transformer 

An evaluation of facts is not to be ex- 
pected of the pioneer investigator Gil- 
bert studied electnaty because an elec- 
tncal effect simulated magnetic attraction 
He studied magnetic attraction because, 
to his mind, this simulated the attraction 
of the earth and other celestial bodies 
He was inspued m his expenments not by 
simple facts but by a great astronomical 
theory, as was also von Guencke, who 
came after him Indirection is an m- 
terestmg characteristic of research and the 
neglected fact often is found later to lead 
to a treasure l 3 nng unsought and qmte un- 
suspected Never was this truth better 
exemphfied than by Gilbert and his suc- 
cessors 

At this pomt, our research trail is re- 
current, tiumng backward to the Thir- 
teenth Century, to an anaent Latm manu- 
scnpt on the magnet, from which Gilbert 
had borrowed freely This is the famous 
“Letter of Peregnnus” (1269), first trans- 
lated mto Enghsh by Sylvanus P Thomp- 
son, seaetary of the Gdbert Soaety before 
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loot SO long a time Amber, a fossil resin 
found chiefly on the shores of the Baltic, 
was a widely earned article of trade for at 
least two thousand years before the saen- 
tific investigation of its properties began 
Although m a class mth semi-precious 
stones, it was not especially rare In fact, 
fifteen thousand pounds of it were brought 
into Rome dunng the reign of Nero 
There was, therefore, no lack of oppor- 
tunit)^ to observe the amber phenomenon, 
yet this excited only idle cunosity m the 
great mmds of anbquity Finally it was 
the analog}"- of this strange power to that 
of the lodestone to attract iron which led 
to its first scientific study by Gilbert, only 
three hundred years ago 

A knowledge of the lodestone had to 
wait until iron was discovered and worked 
Lodestone, an iron ore which is naturally 
magnetic, was widel}"- distnbuted m the 
Mediterranean islands and adjacent lands 
It IS, in fact, a common ore found m many 
countnes and is the source to-day of a large 
percentage of the world's iron Certam 
masses of this ore were discovered to be 
especially magnetic and were highly valued 
m early times One of the largest of his- 
tone mterest, prepared by Galileo for the 
Duke of Tuscany, weighed five pounds, 
was able to lift four times its own weight, 
and was valued at four himdred crowns 
Lodestones were puny playthmgs com- 
pared to the powerful electromagnets of 
the present day but, as natural means of 
stimulatmg early research, they were be- 
yond pnee 

Dr William Gilbert, physiaan to Queen 
Ehaabeth, an enthusiastic convert to the 
Copemican hj'pothesis, conceived the idea 
that the earth and other heavenly bodies 
were huge magnets held m their orbits by 
the same attraction as that exhibited by 
the lodestone To prove his theory he 
began experiments which soon earned him 
into unexplored regions He was a busy 
practitioner m London and became presi- 
dent of the Royal CoUege of Physicians, 
yet for a period of eighteen years he ap- 
phed himself to this task, spendmg upon 
it a considerable portion of his income 


without thought of pecumary reward 
But Elizabeth, although scornful of doc- 
tors even on her death-bed, remembered 
Doctor Gilbert mth the only substanbal 
bequest left to any of her personal attend- 
ants The great Queen, fierce of will, 
with prophetic msight, gave to research a 
recogmtion which, though msignificant 
compared with modem endowments, still 
has power to stir our admiration 
In a lesser age Gilbert might not ha-re 
been ignored so frequently by general his- 
tonans, but his was the age of Shakespeare 
and Francis Bacon It was the age when 
England was curbing the Spanish Empire 
in the New World and when the Invincible 
Armada was met and shattered But 
while Hawkms and Drake were becoming 
great sea captams, and Raleigh was plant- 
ing colonies m Amenca, Gilbert m his labo- 
ratory was explormg another kmd of a new 
world and dehmtely opening the trail that 
was to lead to the electneal development 
of the present day His work may be said 
-with tmth to have contnbuted more to 
human progress than any of the pictur- 
esque exploits of his tune 
“De Magnete” of Gilbert was a book 
famous even m his own day That the 
appreaation of this work has gro-wn with 
mcreasmg knowledge, was sho-wn by the 
formatiou of the Gilbert Soaety, with 
Lord Kel-vm as its first president This 
Soaety produced a translation of “De 
Magnete” from Latm mto Ehzabethan 
English, and revealed Gilbert as a vigorous 
writer qmte able to fight his own battles, 
as may be seen from his preface " T\Tiy 
should I, I say, add aught further to this 
so-perturbed republic of letters, and expose 
this noble philosophy which seems new and 
incredible by reason of many things 
hitherto unrevealed, to be damned and 
tom to pieces by the malediction of those 
who are ather already sworn to the opin- 
ions of other men or are foohsh cormpters 
of good arts, learned idiots, grammatists, 
sophists, wranglers, and pen'-erted httle 
folks? But to jmu alone, true philoso- 
phers, honest men who seek knowledge, 
not from books only but from thmgs them- 
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Von Guencke was a man of such politi- 
cal importance that his experiments could 
not but exate marked public interest 
The Kmg of Prussia was his friend and pro- 
tector One of his demonstrations before 
his royal patron was with the celebrated 
Magdeburg Hemispheres which he had 
devised These were halves of a heavy 
metal sphere which would fit together so 
as to be air-tight, a stopcock enabling him 
to pump out the air Heavy nngs on each 
hemisphere could be attached to chains 
An old pnnt shows eight horses hitched to 
each hemisphere and being made to pull 
m opposite directions The sixteen horses 
could not puU the hemispheres apart, yet, 
as soon as von Guencke turned the stop- 
cock and let m the air, they fell apart of 
themselves 

Von Guencke recogmzed that air had 
weight and mvented an air-balance By 
measunng the weight of the atmosphere, 
but without knowledge of the Tomcellian 
barometer, he was able to make extraor- 
dmary weather predictions and may be 
said to have founded the saence of me- 
teorology He found that ammals could 
not hve m a vacuum and that all bodies, 
feathers and stones alike, fell ivith equal 
velocities therem He made numerous 
other experiments which belong to the 
history of physics, but what mterests us 
still further m the achievements of this 
remarkable man is his mvention of the 
first electncal machme This was a large 
ball of sulphur, supported on an axle, -with 
a handle by which it could be rapidly 
turned When the dry hand was held 
to the revolvmg ball, sparks were pro- 
duced — a discovery of pivotal importance 
However, von Guencke’s mmd was pre- 
occupied by the theory of Copermcus 
He found that the excited sulphur ball 
would attract all sorts of hght objects, thus 
exhibitmg a different and more universal 
attraction than the lodestone It was, in 
effect, a non-magnetic terrella without 
poles He arranged a tray beneath his 
sulphur sphere, on which he scattered bits 
of paper, shavmgs, particles of gold and 


silver leaf, chaff, etc When the ball was 
stroked with the dry hand and turned, 
these fragments were attracted and clung 
to the revolving globe, which to von 
Guencke simulated the attraction of the 
earth He saw that this attraction was 
commumcated over a linen thread a yard 
in length — really the first transmission of 
an electncal impulse over a conductor — 
tliough he did not perceive this to be an 
impulse or a cunent He had produced 
a vacuum as a specimen of interstellar 
space, but it never occurred even to his 
fertile mind to excite it by sparks from his 
electncal machme He httle thought that 
these sparks which he drew from his elec- 
tnfied sulphur ball were to prove of greater 
importance than his fanaful demonstra- 
tion of terrestnal gravitation He had, 
mdeed, illustrated his conception of the 
earth as a huge ball “rotated by the Hand 
of the Almighty and excited by the fncfaon 
of the solar rays,” but he was unmindful of 
the electnc giant that so gently touched 
his hand Here again a pioneer unknow- 
ingly trod the path to discovery with his 
eyes fixed on an tgms fatuus 

Like Peregnnus, von Guencke was a 
mihtary engineer In this capacity he 
had followed the fortunes of Gustavus 
Adolphus, the Lion of the North He was 
a many-sided man, had studied law in 
Leipzig and other schools, and mathemat- 
ics m Leyden He had travelled exten- 
sively, and was a scholar with a strong 
bent toward science and philosophy He 
returned to his native city of Magdeburg 
and shortly after, at the age of forty-four, 
became burgomaster, which position he 
held for thuty-five years Durmg this 
penod he made his experiments and dis- 
covenes, the most ongmal and important 
of his tune, and composed his great work, 
“De Vacuo Spatio,’’ m Latm This was 
pubhshed in 1672 when von Guencke was 
seventy years of age, but an earher ac- 
count of his work, by Kaspar Schott, ap- 
peared m 1657 and mspued Boyle to ex- 
periments which made him the most 
celebrated Enghsh scientist of his tune 
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mentioned This letter (Epistola ad Sig- 
erum) was written in the trenches while 
Peregnnus was engaged as a military en- 
gineer of the French army at the siege of 
Lucera, in southern Italy It was sent to 
his fnend Sigerus de Femcancourt, in his 
native tonm of Mancourt, France He 
begins “Dearest of Fnends, At your 
earnest request, I ivill now make known to 
you, m an unpolished narrative, the un- 
doubted though hidden virtue of the lode- 
stone ’’ "WTiereupon he launches into a 
treatise of 3,500 words, dmded into chap- 
ters and avowedly intended to form a part 
of a larger work which, however, was 
either lost or never completed 

Peregnnus gave an orderly arrangement 
of Thirteentli Century knowledge of mag- 
netism and added new discovenes and in- 
ventions of his owm, including the first com- 
pass to be pivoted and to be provided with 
a mendian scale, pracbcally as we have it 
to-day Here we find the ongm of Gil- 
bert’s terrella and also the descnption of 
the first magnetic motor ever proposed — 
the first far cry of the d^mamo and the 
mechanical prophecy of an electnc cur- 
rent 

We had no further knowledge of Pere- 
gnnus until the astomshmg works of 
Roger Bacon, his contemporary, were 
resurrected after an interment of over five 
hundred years Bacon, a courageous 
thinker and investigator, had been thrown 
mto prison and his works suppressed by 
the Church In his “Opus Tertmm,” 
brought to hght m 1859, Bacon calls Pere- 
gnnus one of the “two perfect mathema- 
ticians” of his day, and contmues “He 
IS a master of expenment Hence, he 
knows all natural science whether pertam- 
ing to medicine and alchemy, or to matters 
celestial and terrestnal He has worked 
diligently m the smelting of ores as also in 
the working of minerals, he is thoroughly 
acquamted with all sorts of arms and im- 
plements used m mihtary sennce and m 
huntmg, besides which he is skilled in 
agnculture and m the measurement of 
lands It is unpossible to wnte a useful 
or correct treatise m experimental philoso- 


phy without mentionmg this man’s name ’’ 
It IS all but obvious that Peregnnus had 
written larger works which were less for 
tunate than Bacon’s m being resurrected 
However, the letter remamed hlanu- 
scnpt copies were passed from scholar to 
scholar, twelve still bemg presented m 
European hbranes A later prmted copy 
m the British Museum penciled by the 
famous (or infamous) Dr John Dee, 
“favonte astrologer” and confidenbal 
agent of Queen Elizabeth, proves that it was 
known to Enghsh scholars of Gilbert's 
tune, although Gilbert does not menbon 
it We see, m this letter of Peregnnus, 
the saentific source of the magnetic 
branch, which m “De Magnete,” of Gil- 
bert, joins with the electncal branch to 
form our research trail The thud branch, 
that of the vacuum, is now to be traced 


u 

Contemporaneous with Gilbert was that 
mighty figure, Gahleo, also a physiaan, 
who set m motion new intellectual currents 
b)'’ revolutionary discovenes m astronomy 
and experimental physics He had felt 
the hea\"y hand of the Church but m far- 
off Germany he mfluenced a man who was 
to take us a surpnsmg distance on our 
journey This was the famous burgo- 
master of Magdeburg, Otto von Guencke, 
another ardent disciple of Copermcus, who 
began his work about forty years after 
Gilbert Although not an astronomer, he 
first predicted the penodic return of com- 
ets But what was of more practical im- 
portance, he reasoned that the earth, moon, 
and other heavenly bodies observed 
through the telescope of Galileo, must be 
mo’inng m empty space, else the resistance 
of au would long smce have brought all to 
a standstill Actmg on this idea, he made 
the first au-pump m the world, for the dis- 
tmct purpose of forinmg a vacuum so as 
to study celestial conditions close at hand 
Agam, as is usual m research, his success 
was m unforeseen directions and led to 
unexpected conclusions 
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struraents, later named by Boyle the ba- 
rometer However, It was the empty space 
above that was to prove the more impor- 
tant to our trail, because this was the first 
permanent vacuum, antedatmg von Guer- 
icke and his air-pump by about five years 
Tomcelh was too busy with his mathe- 
matical studies to pubhsh his invention 
of the barometer, but described his ex- 
periments m two letters to his fnend, 
Rieci, m Rome In these letters, which 
are still preserved, he makes dear that his 
final purpose was “not simply to produce 
a vacuum but to make an instrument 
which shows the mutations of the au, now 
heavier and dense and now hghter and 
thm ” 

Research picks its devious way m un- 
predictable duections and without regard 
for the flight of time Jean Picard, French 
pnest and astronomer, forever famous as 
the savant who supphed Su Isaac Newton 
with the calculations necessary to prove 
gravitation as a law of the universe, is also 
famous for an observation which must 
have seemed to him of tnflmg importance 
One mght, thuty-five years after Tor- 
ncelh’s experiment, Picard chanced to 
carry his barometer up some steps and 
noticed m the dark that the vacuum of the 
instrument became liunmous He found 
that he could produce the glow at will by 
agitatmg the mercury As befitted a 
true scientist, he recorded this observa- 
tion A fact, once recorded, can bide its 
time Twenty more years passed when 
Bemoudh, a German professor of mathe- 
matics, m reviewmg some of Picard’s cal- 
culations, came upon these notes on the 
barometer He did some expenmentmg 
of his own by shakmg mercury m tubes 
with and without a vacuum He pro- 
duced considerable light, which he called 
“mercurial phosphorus,” and beheved that 
he had mvented a mechamcal substitute 
for candles The Picard glow, the strange 
hght m the first vacuum, which m Ber- 
nouilh’s hands became the unsuspected 
beginnmgs of the electric hght, was des- 
tmed henceforth to illuminate the re- 
search trail of the x-ray 


When the report of Bemouilh’s experi- 
ments reached the Royal Society we are 
transported again to England, where Fran- 
cis Hauksbee was beginning the investiga- 
tion of “mercurial phosphorus ” This was 
the subject of his first paper as Curator of 
Experiments Instead of working with a 
mimature vacuum chamber in the end of 
the barometer, he exhausted much larger 
tubes and bell-jars by means of an air-pump 
of his own design He finally demonstra- 
ted that the Picard glow, or Bemouilh’s 
“mercurial phosphorus,” was due to the 
friction of mercury on glass, which pro- 
duced electnaty 

Once started on this hne of mvestigation, 
a limitless field opened before him He 
made tubes within tubes so that either 
could be exhausted separately He m- 
vented a small friction machme, the first 
of its kmd, which he operated withm an 
exhausted bell-jar He built machines 
for the rapid rotation of vacuum bulbs six 
or eight mches m diameter and found that 
the faction of his dry hand on the outside 
of these globes gave the most bnlhant 
lummescence A-qmescent vacuum tube 
lying near one excited, would glow without 
bemg touched Fmger-tips, held near, 
would emit a brush-hke radiance He 
thus discovered electrostatic mduction, 
but offered no name or explanation With 
dehcate mgenuity, he operated one of his 
small machmes mside a vacuum tube, so 
as to obtam the fncbon of woolen on amber 
without losmg the vacuum A vivid 
lummescence resulted It was stdl far 
from the x-ray, but for the first time m the 
world, a vacuum tube, the ancestor of all 
x-ray tubes, was excited by an electncal 
machme 

A still more surpnsmg forecast is to be 
related This may be found m the first 
Amencan book on electncity, now among 
the rarest m the collector’s hbrary “ ‘An 
Epitome of Electnaty and Galvamsm’ 
By Two Gentlemen of Philadelphia, 
Panted by Jane Aitkm, No 71, Philadel- 
phia, 1809 In the histoacal preface is 
a paragraph that at once arrests the at- 
tention 
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Robert Boyle, youngest son of tbe Duke 
of Cork, was the most highly gifted of a 
family noted for famous men, and spent a 
long and bnlhant career devoted to ph}^!- 
cal experimentation, largely with the 
vacuum and -with that mysterious property 
of attraction and repulsion which Gilbert 
named after amber Although he made 
no step ahead on the trail of electnaty, 
he advanced the study of the vacuum 
Boyle deserves notice also as one of the 
founders of the Enghsh Royal Society, 
which was to play a major rdle in so many 
of the discoveries to be related 
This great Soaety granted a hving to 
selected men who wished to devote their 
tune to research and mveution The first 
of these “Curators of Experiment’’ was 
Robert Hooke, one of the most astomsbmg 
gemuses of any age It now appears that 
a large number of the saentific discovenes 
and leones of the tune of Boyle and New- 
ton were the work of Hooke His versa- 
tile tmnd took all science for its province 
Thin, deformed, with an ugly temper, he 
became a misanthrope who saw his dis- 
covenes continually appropnated or mis- 
understood He was a slwewd finanaer, 
and after his death an iron-bound chest 
was found m his lodgmgs, contaimng a 
fortune in gold and secunties whereby he 
had hoped to found an institution for the 
development of his discovenes and mven- 
tions However, havmg neglected to make 
legal provisions, his dream never came 
true Nevertheless Hooke by method, 
apparatus, and discovery endowed the 
experimentalists who came after him, and 
his passmg bnngs us to the most important 
figure m the early history of electncal 
exploration 

This figure is Francis Hauksbee, who 
followed Hooke as one of the Curators of 
Expenment to the Royal Society Like 
Hooke, he combmed inventive gemus with 
exquisite mechanical skill, and an mquirmg 
mtelhgence with that vein of ongmahty 
necessar}^ for saentific discovery He had 
mhented, m a sense, the air-pump and the 


vacuum which Boyle and Hooke had de- 
nved from von Guencke, and he proved to 
be a worthy successor to these pathfinders 
While both von Guencke and Boyle had 
expenmented with factional electnaty 
as developed by Gilbert, yet it remained 
for Franas Hauksbee to bring electnaty 
and the vacuum together for the first tune 
by mtent and design This achievement 
was the mdispensable step, and the longest 
step, on the trail that led to the x-ray and 
its manifold results, to radio and world- 
wide commumcation, to mcandescent and 
neon dlummation, and to all the other 
multitudmous electncal mventions depend- 
ing on vacuum tubes 
To trace the succession of events lead- 
mg to Hauksbee's experiments requires a 
detour to strike a contnbutory trail, again 
ansmg m Italy GahJeo, m his blmd old 
age, found hunself greatly mterested in the 
wntmg of a young gemus, Evangehsta 
Tomcelh, whom he mxnted to Florence to 
become his secretary and companion 
When this happy relation was terminated 
a few months later by the death of the 
master, Tomcelh was made his successor 
to the chair of mathematics m the Acad- 
emy of Experiments (Academia del Ci- 
mento) by the Grand Duke of Tuscany, 
who desen'-es fame as the patron and pro- 
tector of Gahleo Tomcelh thought out 
an explanation of one of Galileo’s unfin- 
ished problems, namely, why a pump can- 
not draw water higher than about thirty- 
three feet He reasoned that if it were the 
waght of the air which forced up the 
column of water with each hit of the piston, 
then the atmosphere could sustain a 
column of mercury only one-fourteenth as 
high, because mercurj^ is fourteen tunes 
heavier than water He proposed to fill 
with mercury a glass tube so that it 
would stand upnght, with the open end 
immersed m a cup of mercury This ex- 
penment was actually made, not by the 
hand of Tomcelh, but by one of his pupils, 
Viviam The mercuiy^ column sank to 
about thirty inches, leaving an empty 
space above Thus, m 1643, was invented 
one of the most important of scientific in- 
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struments, later named by Boyle the ba- 
rometer However, it was the empty space 
above that was to prove the more impor- 
tant to our trail, because this was the first 
permanent vacuum, antedatmg von Guer- 
icke and his air-pump by about five years 
Torricelli was too busy with his mathe- 
matical studies to pubhsh his mvention 
of the barometer, but described his ex- 
periments m two letters to his friend, 
Ricci, in Rome In these letters, which 
are stiU preserved, he makes dear that his 
final purpose was “not simply to produce 
a vacuum but to make an instrument 
which shows the mutations of the au, now 
heavier and dense and now hghter and 
thm” 

Research picks its devious way m un- 
predictable duections and without regard 
for the flight of tune Jean Picard, French 
pnest and astronomer, forever famous as 
the savant who supphed Sir Isaac Newton 
with the calculations necessary to prove 
gravitation as a law of the umverse, is also 
famous for an observation which must 
have seemed to him of tnflmg importance 
One mght, thirty-five years after Tor- 
ncelh’s experiment, Picard chanced to 
carry his barometer up some steps and 
noticed m the dark that the vacuum of the 
instrument became lummous He found 
that he could produce the glow at will by 
agitating the mercury As befitted a 
true scientist, he recorded tins observa- 
tion A fact, once recorded, can bide its 
tune Twenty more years passed when 
BemouiUi, a German professor of mathe- 
matics, m revieivmg some of Picard’s cal- 
culations, came upon these notes on the 
barometer He did some expenmentmg 
of his own by shakmg mercury m tubes 
with and without a vacuum He pro- 
duced considerable hght, which he called 
“mercunal phosphorus,” and beheved that 
he had mvented a mechamcal substitute 
for candles The Picard glow, the strange 
hght m the first vacuum, which in Ber- 
nomUi’s hands became the unsuspected 
begmnmgs of the electric hght, was des- 
tined hencefoiTh to lUurmnate the re- 
search trail of the \-ray 


When the report of Bemouilh’s expen- 
ments reached the Royal Society we are 
transported again to England, where Fran- 
cis Hauksbee was beginmng the investiga- 
tion of “mercunal phosphorus ” This was 
the subject of his first paper as Curator of 
Expenments Instead of working with a 
mimature vacuum chamber m the end of 
the barometer, he exhausted much larger 
tubes and bell-jars by means of an au-pump 
of his own design He finally demonstra- 
ted that the Picard glow, or Bemouilh’s 
“mercunal phosphorus," was due to the 
fnction of mercury on glass, which pro- 
duced electncity 

Once started on this hne of mvesbgation, 
a limitless field opened before hun He 
made tubes withm tubes so that either 
could be exhausted separately He m- 
vented a small fnction machme, the first 
of its kmd, which he operated withm an 
exhausted beU-jar He built machmes 
for the rapid rotation of vacuum bulbs six 
or eight mches m diameter and found that 
the fnction of his dry hand on the outside 
of these globes gave the most bnlhant 
lummescence A -qmescent vacuum tube 
lying near one exated, would glow without 
bemg touched Finger-tips, held near, 
would emit a brush-hke radiance He 
thus discovered electrostatic mduction, 
but offered no name or explanation With 
dehcate mgenmty, he operated one of his 
small machmes mside a vacuum tube, so 
as to obtam the fnction of woolen on amber 
without losmg the vacuum A vivid 
lummescence resulted It was stiff far 
from the x-ray, but for the first time m the 
world, a vacuum tube, the ancestor of all 
x-ray tubes, was excited by an electncal 
machme 

A stiff more surpnsmg forecast is to be 
related This may be found m the first 
Amencan book on electncity, now among 
the rarest m the collector’s hbrary “ ‘An 
Epitome of Electncity and Galvamsm’ 
By Two Gentlemen of Philadelphia, 
Pnnted by Jane Aitkm, No 71, Philadel- 
phia, 1809 ” In the histoncal preface is 
a paragraph that at once arrests the at- 
tention 
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Robert Boyle, youngest son of the Duke 
of Cork, was the most highly gifted of a 
family noted for famous men, and spent a 
long and bnlhant career devoted to physi- 
cal experimentation, largely iwth the 
vacuum and with that mystenous property 
of attraction and repulsion which Gilbert 
named after amber Although he made 
no step ahead on the trail of electnaty, 
he advanced the study of the vacuum 
Boyle deserves notice also as one of the 
founders of the Enghsh Royal Society, 
which was to play a major rdle m so many 
of the discovenes to be related 
This great Soaety granted a hving to 
selected men who wished to devote their 
time to research and mvention The first 
of these “Curators of Experiment’' was 
Robert Hooke, one of the most astonishing 
gemuses of any age It now appears that 
a large number of the saentific discovenes 
and theones of the time of Boyle and New- 
ton were the work of Hooke His versa- 
tile mind took all science for its provmce 
Thin, deformed, wth an ugly temper, he 
became a misanthrope who saw his dis- 
covenes contmually appropnated or mis- 
understood He was a shrewd financier, 
and after his death an iron-bound chest 
was found in his lodgings, containing a 
fortune m gold and secunties whereby he 
had hoped to found an institution for the 
development of his discovenes and mven- 
tions However, having neglected to make 
legal provisions, his dream never came 
true Nevertheless Hooke by method, 
apparatus, and discovery endowed the 
expenmentahsts who came after him, and 
his passmg bnngs us to the most important 
figure in the early history of electrical 
exploration 

This figure is Franas Hauksbee, who 
followed Hooke as one of the Curators of 
Experiment to the Royal Soaety Like 
Hooke, he combmed mventive gemus with 
exqmsite mechanical skill, and an mqmimg 
intelhgence with that vem of ongmahty 
necessary for saentafic discovery He had 
inhented, m a sense, the au-pump and the 


vacuum which Boyle and Hooke had de- 
rived from von Guencke, and he proved to 
be a worthy successor to these pathfinders 
While both von Guencke and Boyle had 
experimented with fncbonal electnaty 
as developed by Gilbert, yet it remained 
for Franas Hauksbee to bnng electnaty 
and the vacuum together for the first tune 
by mtent and design This achievement 
was the mdispensable step, and the longest 
step, on the trail that led to the x-ray and 
its manifold results, to radio and world- 
wide communication, to incandescent and 
neon illummation, and to all the other 
multitudmous electrical mventions depend- 
ing on vacuum tubes 
To trace the succession of events lead- 
mg to Hauksbee ’s experiments reqmresa 
detour to strike a contributory trail, agam 
ansmg m Italy Galileo, m his bhnd old 
age, found himself greatly mterested in the 
wntmg of a young gemus, Evangehsta 
Tomcelh, whom he mvited to Florence to 
become his secretary and companion 
When this happy relation was tenmnated 
a few months later by the death of the 
master, Tomcelh was made his successor 
to the chair of mathematics in the Acad- 
emy of Experiments (Academia del Ci- 
mento) by the Grand Duke of Tuscany, 
who deserves fame as the patron and pro- 
tector of Gahleo Tomcelh thought out 
an explanation of one of Galileo's unfin- 
ished problems, namely, why a pump can- 
not draw water higher than about thirty- 
three feet He reasoned that if it were the 
weight of the air which forced up the 
column of water with each lift of the piston, 
then the atmosphere could sustam a 
column of mercury only one-fourteenth as 
high, because mercury is fourteen times 
heavier than water He proposed to fill 
with mercury a glass tube so that it 
would stand upnght, mth the open end 
immersed m a cup of mercurj^ This ex- 
penment was actually made, not by the 
hand of Tomcelh, but by one of his pupils, 
Vmam The mercury column sank to 
about thirty inches, leaving an empty 
space above Thus, m 1643, was invented 
one of the most important of saentific m- 
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might be put beyond dispute, by repeated 
and fully attested Tnals Accordingly 
I was order’d to make an Instrument for 
the purpose ” And before he has finished 
we are ready to concede that he was the 
best maker of scientific instruments in the 
England of his day and that his experi- 
ments settled this dispute for all time, as 
mdeed they did 

Francis Hauksbee was a part of the 
renaissance of Enghsh science and phil- 
osophy which reaches its height in the 
mighty works of Sir Isaac Newton The 
Royal Soaety had become the great pro- 
tector and repository of the new learning 
In the year when Newton became its presi- 
dent (it proved for hfe), Hauksbee was 
elected a Fellow and read his first paper 
before the Society With this first paper 
he emerges from utter obscurity and, 
after a short scientific career of seven 
years, he disappears as utterly with his 
last His name is not hsted m the en- 
cyclopedias The histones of the Royal 
Soaety are sdent except for his saenbfic 
contnbutions There are no letters, no 
biography, no portrait, no hmt of fnend 
or family, except a single mention of a 
nephew In the Enghsh Dictionary of 
National Biography, we find a bnef no- 
tice of his book only The date of his 
bnth cannot be given and the date of his 
death, 1713, is fixed approximately by the 
posthumous pubhcation of his last paper 

rv 

We who are bom into this present age 
of electnaty may well wonder why elec- 
trical development was so long delayed 
m the world’s history Great civiliza- 
tions flounshed and decayed without bring- 
ing comprehension of this all-pervadmg 
force We may turn the pages of history, 
century after century, until we come to 
the time of Queen Ehzabeth before we 
find the small begmnmgs of electrical 
saence When we see Gilbert, von Guer- 
icke and the long hne of their successors 
unaware of the opportumties that sur- 
rounded them, we may understand that 


they had no idea of what we now naturally 
expect them to have been looking for 
As we trace electncal progress through 
still more centuries, it seems as if the 
trail lay through an interminable jungle 
where concealed facts, like a thousand un- 
seen eyes, watched experimenters struggle 
along blindfolded and often backwards 
Although unsuspected and curiously hid- 
den for the most part, electnaty showed 
one primeval manifestation — hghtmng 

Yet hghtmng, a temfymg commonplace 
and the most amazing phenomenon in 
nature except the nsmg of the sun, never- 
theless had to await Benjamin Frankhn 
for an explanation 

The conception of electnaty which pre- 
vailed almost to the time of Frankhn is 
hardly credible s'Gravesande, in his Na- 
tural Philosophy, a work of astomshing 
excellence and the recognized authonty 
of its tune, still contained in 1747 the fol- 
lowing definition "Electnaty is that 
Property of Bodies by which when they 
are heated by attntion they attract and 
repel hght bodies at sensible distances ’’ 
The sparks resulting from fnction were 
not regarded as electncal but as fixe, which 
was beheved to be inhaent in all bodies 
Conservatism is perhaps a necessary ref- 
uge of authonty It is now clear that long 
before the pubhcation of this edition of 
s’Gravesande, Gray, in England, had made 
such a defimtion of electnaty obsolete 
Stephen Gray, seen m historical per- 
spective, loses nothmg of his interest and 
importance Dunng the penod of his 
discovenes he was a pensioner of the Lon- 
don Charterhouse, a combmation of mon- 
astery, boys’ school, and old men’s home 
This IS the Charterhouse immortahzed 
by Thackeray’s "Colonel Newcombe " 
To become a "poor-brother,’’ one must 
be over fifty years of age and a member 
of the Church of England Such was 
Gray, who, in old age and poverty, was to 
gam an honored place among the great 
mvestigators who have brought forth 
knowledge indispensable to the progress 
of cmhzation 

He appeared at mtervals or sent papers 
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He (Hauksbee) made many expen- 
ments to show the extreme subtlety of the 
electnc light, and found out a method of 
rendenng opaque bodies transparent He 
hned with sealing-wax more tlian half the 
mside of a glass globe, and having ex- 
hausted it, put it m motion On applymg 
his hand to exate it, he saw the shape and 
figure of all parts of his hand distmctly 
and perfectly, on the concave superfiaes 
of the wax within ” 

Such a statement of what was appar- 
ently an antiapation of Roentgen b)'- a 
hundred and mnet}'- years, desere^ed in- 
vestigation It was found to be an ab- 
stract from the first “History of Electnc- 
ity” ever wntten, an almost forgotten 
volume published m England in 1768, by 
Joseph Pnestley, preacher, chemist, and 
discoverer of oxygen, whose pnnted works 
cover a most extraordmary range of sub- 
jects Regarding the expenments whereby 
seahng-wax and pitch were rendered trans- 
parent, Pnestley concludes, “They are 
really amazmg and have not yet been 
pursued in the maimer they desen^e ” 

A recent repetition of those old expen- 
ments shows that the appearance to the 
eye is exactly as Hauksbee desenbed 
But, alas, the explanation as given m the 
hght of modem physics is quite different 
from Hauksbee’s, and attnbutes the trans- 
mitted image of the hand to electrostatic 
induction However, as we contmue on 
the research trail and later see x-rays pro- 
duced years before their discoveiy, we may 
feel that these experiments of Hauksbee, 
had they not been forgotten, might have 
formed a fruitful workmg hj-pothesis in- 
stead of a prophetic error unmatched in 
the annals of science Literally like Alad- 
din, he had rubbed his lamp and, in the 
luTtunous electrics of the vacuum, actual 
genu had appeared, obedient with powers 
such as Scheherezade m the “Arabian 
Nights” had not dared to imagme But 
many 3''ears had yet to pass before a mas- 
ter should come to recogmze them and 
find the magic formula of control 

In 1907 Hauksbee’s numerous papers 
were pubhshed in a book dedicated to 


Lord John Somers, Lord Chancellor of 
England, who retired from the presidency 
of the Royal Soaety m the year that 
Hauksbee was elected a Fellow We 
catch a glimpse of contemporary England 
from the fact that Lord Somers was also 
a patron of “The Spectator” of Addison 
and Steele The preface of his book opens 
with a sentence worthy of Franas Bacon 
“The learned world is now generally con- 
mneed that instead of amusmg themselves 
with Vam Hypotheses, which seem to 
differ httle from Romances, there is no 
other way of Improvmg Natural Philosophy 
but by Demonstrations and Conclusions 
founded upon Expenments judiciously 
and accurately made ” 

It requires only a casual readmg of this 
book to see that while his chief mterest 
was m electnat)', Hauksbee’s range of 
mvesbgation makes him an outstanding 
figure in the experimental physics of his 
day He made ongmal inquiries into 
many subjects, as, for example, the ascent 
of various fluids m small tubes and very 
narrow spaces, at a time when there were 
no terms such as ‘‘capillary attraction” or 
“surface tension” to be substituted for a 
real explanation He seems to have been 
the first to suggest the possibihty of hqui- 
fymg air by pressure He theorizes 
“What kmd of hquid would so many At- 
mospheres of condensed melastic Air com- 
pose^ Is it impossible that Air by this 
means should become a Visible Palpable 
Fluid, and be the subject to some of the 
same Management that other Fluids are^” 
V^en the calculations of the Royal 
Soaety relative to the refractive mdices 
of compressed air were disputed by the 
French Academy of Saence, Hauksbee 
w^as ordered to make mstruments of the 
utmost preasion for confirmatory tests 
That he executed this commission bnl- 
hantly we have his own account, famtly 
reraimscent of Benvenuto Celhm He 
begins “The Royal Soaety (whose Glor^' 
it IS to be as unw^hng to deceive as to be 
deceived) bemg inform’d that this Expen- 
ment was call’d into question by the 
French Academy, was desirous that it 
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made as well as those I may possibly make 
hereafter, smce it is from his wntmgs that 
I took the resolution of applying myself 
to this kind of experiment ” 

V 

Followmg Dufay, electrical phenomena 
passed into a period of remarkable popu- 
larity In Germany, Bose, later professor 
of physics at Wittenburg, was eager to 
repeat the French experiments, but having 
no money for apparatus, he cut off the 
nozzle of a large retort, m order to obtain 
a glass tube such as was used by Dufay 
One day the globe which remained of the 
retort remmded him of Hauksbee’s globes 
and rotating ma chin e. He quickly found 
that no vacuum was needed — only friction 
on the rapidly revolvmg globe — to obtam 
a contmuous supply of electricity Bose’s 
retort happened to be very large, and the 
quantity of electnaty greatly exceeded 
any hitherto generated Later, Hansen, 
of Leipzig, substituted a pad for the hand 
m making friction, and a truly effiaent 
static maclune was finally constructed, 
capable of unheard-of effects » 

Still stronger machmes, wire conductors, 
and msulators enabled expenmentors to 
produce wonders without end, at unbe- 
hevable distances Electrical research was 
no longer hmited to two or three gemuses 
m a century Pubhc mterest became m- 
satiable Electrical demonstrations sup- 
planted the theater Even m the lecture 
rooms of colleges, the populace crowded 
the students out of doors The world was 
seemg, for the first time, artifiaal electnc 
sparks, glowmg brush discharges from the 
human body m darkened rooms, the ig- 
nition of spirits by fire from a piece of ice 
or a jet of water, the explosion of gun- 
powder at a distance, the electrocution of 
small animals, and innumerable other 
thnihng demonstrations that now would 
astonish only children 
Although there were not lacking serious 
students of this amazmg force, yet httle 
progress was made exceptmg m improved 
machinery until Dean Von Kleist, of the 


Cathedral Camm, invented the Leyden 
jar so famihar in high school physics 
The vacuum in its relation to the elec- 
trical discharge seemed to have been for- 
gotten by these investigators The rapid 
development of electrical machinery and 
the use of conductors had opened new 
possibihties for the Hauksbee tubes These 
opportumties were soon perceived by the 
Abb6 Nollet, a former pupil and compan- 
ion of Dufay in France, who was to prove 
a worthy successor to his brilliant friend 
The Abbfe Nollet was not an ordained 
pnest but an Abb6 of the old regime, a 
courtier — gay, witty, handsome, a pro- 
fessor in the College of Navarre, and a 
tutor of the Dauphm He would appear 
in his lecture room at Versailles in curled 
ivig, laced-coat, and rapier half concealed 
by his rich black gown There were few 
expenments or starthng exhibitions of 
predecessors or contemporanes that he 
did not make more starthng He was a 
man of gemus, notwithstandmg, and as 
we follow his work we find ourselves agam 
on the mam research trail of the x-ray 
Hauksbee had exated his vacuum tubes 
by the attntion of his hand or by a httle 
friction machme placed mside of his tubes 
Abb6 Nollet made his vacuum tubes with 
sealed-m wires and produced the Hauksbee 
effects by conductors attached to static 
machmes Nollet tubes were called, m 
his own day, “electnc eggs” — a truly sur- 
pnsmg appellabon, for out of them, in all 
senousness, hatched x-rays 

Abb6 Nollet had actually assembled the 
essentials for the production of x-rays — 
the vacuum tube and an outside source of 
high tension electnaty A httle higher 
vacuum and another wire sealed m the 
opposite end of his “electnc egg” — and 
the x-ray would have been hatched then 
and there But if x-rays had been pro- 
duced at this tune, no one could have 
known The x-ray was prachcally mvis- 
ible to the eye That artificial retma, the 
photographic plate, was not evolved until 
nmety years later The fluorescent saeen, 
that step-down transformer of radiations,’ 
which could transmute invisible short 
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to the Royal Society Five of ius papers 
are preserved in the Philosophical Trans- 
acfaons Gray’s humble station was no 
bar to his entrance mto the great Society 
which early m its career had been taught 
the democracy of saence, curiously enough 
by a Kmg, George III The then new 
Soaety had rejected a John Graunt on the 
grounds that he was a tradesman “His 
Majesty,” with power to recall the char- 
ter, curtly disapproved and suggested that 
if the Society were so fortunate as to find 
any more tradesmen like Graunt, it should 
receive them forthwith The Royal So- 
ciety, worthy of its name and such tradi- 
tions, finally bestowed upon Stephen Gray 
its first Copley Medal 
Gray earned out his experiments under 
the crudest of conditions, using twine, 
canes, sealing-wax, fish poles, glassware, 
ivire, tea-kettle, stove poker and other 
household odds and ends, he acquired 
also glass tubes, silk thread, blodcs of 
resin, and an old ivory ball He dis- 
covered and estabhshed the greatest fact 
in electneal saence, namely, that elec- 
tncity IS a current and will flow over con- 
ductors as well as remain a charge on the 
surface of glass or sulphur, as shown by 
Hauksbee and von Guencke Graj^’s 
source of electnaty was a glass tube or 
ivory ball exated by friction He showed 
that electricity resides on the surfaces of 
bodies thus electrified, that conductors 
must be insulated, that msulators are 
not conductors, and, marvelously, that a 
charge is mduced m a conductor closely 
parallel to a hne carrymg a current In 
some of his experiments he suspended by 
cords boys of the Charterhouse, pupils of 
the “Gray Fnars.” and electrified them 
These experiments were later repeated m 
France by Dufay and the Abb6 NoUet, 
who were amazed to draw sparks of fire 
from the human body Gray contmued 
his researches with unabated zeal until 
his last illness and, on his death bed, tried 
to describe to his physiaan experiments 
which he saw he could not hve to carr)’" 
out But he had done his self-imposed 


work and pushed ahead the research trail 
for the next explorer 
Gray, like Hauksbee, is not listed m the 
encyclopedias However, Gray’s dis- 
covenes received unusual pubhc attention 
during his lifetime because of a generous 
contemporary and nval m another land 
Such is the magic of recognition beyond 
the boundaries of one’s own country 
This rival was Charles Du Fay, who 
early studied Gray’s papers and continued 
his hues of mvesbgation Dufay (as the 
name is usually wntten) made our research 
trail mto an open path He was in sharp 
contrast to Gray — a wealthy Frenchman, 
highly cultured, noted for wit and tact, a 
charmmg compamon, and a man of stu- 
pnsmg versatihty He had been an officer 
in the army and a diplomat before he be- 
came a member of the French Academy 
After leammg of Gray’s experiments he 
devoted the remamder of his short life of 
forty-one years to electnaly It was he 
who overthrew the distinction between 
electrics and non-electncs which had ob- 
tained since Gilbert’s De hlagnete He 
perfected Gray’s method of insulation and 
showed that all bodies thus treated could 
be electrified He amplified Gray’s ob- 
servations on the mduction of currents 
His greatest contribution was his discovery 
that resinous bodies and glass, when 
rubbed, yield different lands of electnaty, 
giving our first knowledge of what Benja- 
mm Franklm rechnstened as positive and 
negative electnaty m his smgle-flmd theory 
Dufay deserves added fame for his 
generous recogmtion of Gray’s work It 
is difficult to recall, m the history of saen- 
tific discovery, a finer example of courtesy 
to a prior mvestigator than the remark- 
able acknowledgment, by this bnUiant 
Frenchman, of the work of a "poor 
brother” of the London Charterhouse On 
one occasion when he had prepared for the 
Royal Soaety an abstract of his papers 
before the French Academy, he sent it to 
the Duke of Richmond to be presented to 
Mr Gray, “to whom I acknowledge my- 
self mdebted for the discoxenes I have 
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Faraday’s discoveries were multiform 
and agam tempt us far afield But for our 
purpose, it IS suflBcient to note his work 
on electro-mag[netic induction of which 
he was the co-discoverer with Joseph 
Henry, secretary of the Snuthsoman In- 
stitution In the incredibly bnef space 
of three months, Faraday alone had worked 
out the laws upon which depend, ivith 
hardly an exception, all the vast modem 
electncal mdustnes — power, lighting, trac- 
tion, telegraphy, and minor apphcations 
such as electro-typmg and plabng He 
mvented the dynamo and, in pnnaple, 
with Henry, the first induction coil or 
transformer which was the general type 
of apparatus used by Crookes and Roent- 
gen m their experiments, and still is used 
for the production of vrays in all the 
laboratories and hospitals of the world 
It was Faraday’s exqmsite precision m 
the measurement of the quantity of elec- 
tncity required to deposit a certain quan- 
tity of silver in the process of electro- 
platmg which first demonstrated that 
electnaty existed in quanta or multiples 
of a umt of either energy or matter Sir 
J J Thomson, m the Cavendish labora- 
tory, m 1897, showed that the cathode ray 
m an x-ray tube is a stream of these elec- 
tric quanta, or units, not of energy but of 
matter which could be deflected by a 
magnet These were the electrons before 
mentioned, the "particles infinitely sub- 
tile" of Frankhn, named by Johnston 
Stoney, weighed and measured by Milli- 
kan, and constituting in the aggregate the 
electric current Thus did the x-ray lead 
directly to the discovery of the electron, 
which IS the basis of our understanding of 
electricity and of the atom 

Much as his discovery stimulated re- 
search, it was rather by speculations of a 
highly theoretical nature that Faraday 
was destmed, after his death, to start an- 
other pioneer on the trail of the x-ray 
In the early part of his career he dehvered 
a senes of lectures on "The General Prop- 
erties of Matter,” and one of these bore 
the title "On Radiant Matter ’’ He sug- 
gested that the luminosity of highly rare- 


fied gases in a vacuum tube when excited 
by electnaty was a property of matter in 
a fourth state The three states, sohd, 
hqmd, and gaseous, were acknowledged 
reahties, why not also a fourth state above 
the gaseous? 

This hypothesis fascmated Wilham 
Crookes, who, as a teacher of chemistry, 
was aheady a saentist of training and ex- 
penence when he entered upon the hne of 
expenmentation winch was to lead to the 
end of the trail His memorable address 
before the Bntish Assoaation for the Ad- 
vancement of Saence m 1879 was on 
“Radiant Matter” and opened with a 
tnbute to Faraday, who had inspired him 
The subject was presented with a thor- 
oughness and bnlhancy that makes 
Crookes’ papers classics m research 

Crookes used vacuum tubes m many 
different forms, onginal designs, contain- 
ing vanous terminals and intenor devices 
for demonstrating the properties of "ra- 
diant matter ’’ In the long hiatus between 
the Abbd Nollet and Crookes, vacuum 
tubes had undergone modification at the 
hands of Geissler, Plucker, Hittorf, and 
others Hauksbee’s tubes were without 
leading-in wires, NoUet’s tube had a 
single wire, and now the German tubes 
had two wires sealed-m, so that the elec- 
tric current had to pass through the 
vacuum to complete the circmt So m- 
geniously formed and so beautifully lu- 
minescent were the tubes of Hemnch 
Geissler, a glass blower of Tubmgen, that 
the name "Gassier tubes” came to be a 
general designation for tubes of low 
vacuum 

But high vacuum tubes became known 
as “Crookes tubes ” The induction coil 
supphed a controllable current Crookes 
showed that as soon as matter entered 
mto the fourth or "ultra gaseous state,” 
entirely new phenomena were produced 
These he studied m nearly every phase 
the production of colors, then stratifica- 
tion, the dark spaces, the changes about 
cathode and anode, and the cathode ray 
He showed that this lurmnous matter ra- 
diated m straight hnes if the vacuum were 
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waves into longer waves which the eye 
could perceive, had not been found, al- 
though Its precursor, the Bologna Stone, 
had been already the subject of idle inves- 
tigation in the early part of the Seven- 
teenth Century So must one discovery 
wait upon another, and the conjunction of 
expenraents wait upon the mspiration of 
genius — or a conspiracy of chance 

L’Abb6 in many ways showed the scien- 
tific spirit He earned out prolonged e\- 
penments to test the action of electncity 
on seeds, plants, and animals He made 
a tnp to Italy to investigate the new ex- 
penments of Gahani and Volta He put 
forth an elaborate theory of electncity and 
gained a dominant reputation throughout 
Europe, but he was at his best at Ver- 
sailles, suiTounded by the elegance of the 
French court in the days of Louis the 
Sixteenth 

In the midst of this gay, bnlbant, and 
highly sophisticated soaety, there was 
one man who held his own in wit, popu- 
lanty, diplomacy, and scientific discoverj’^ 
This was Benjamin Franklin His elec- 
trical discovenes topped his already ex- 
traordmarj'- reputation and made him 
easily the most famous man of his day 
So mamfold were his activities m so many 
fields that to desenbe a part of them is to 
leave a disturbing sense of mcompleteness 
His smgle flmd theoiy^ of electnaty, m 
which he coined the terms "positive" and 
“negative’’ and m which he desenbed 
electricity as composed of "particles in- 
fimtely subtile,’’ has been substantiated 
bv the discovery of the electron, and con- 
firms hnn as a philosopher of the first rank 
Abb4 Nollet made an able and sarcastic 
attack on this theory m defense of his own, 
but Franklm, with gemal wisdom, made 
no reply, statmg that his theory would 
have to shift for itself Frankhn s name 
IS identified with the electrical mvestiga- 
tions of his period The whole front was 
moved forward, the atmosphere of experi- 
mentation clarified, and the stage set for 
the next great actor 


VI 

The pubhc, always utihtanan, was soon 
askmg, "What is the use of it all?’’ Frank- 
lm countered, “What is the use of a baby?” 
VTule medical quackery was answenng 
the question m its own way, there was an- 
other one of those long pauses such as we 
have seen between Gilbert and von Guer- 
icke, or Hauksbee and the Abb€ Nollet 
It was a period of digestion during which 
minor experimenters were assimilating for- 
mer discovenes that mark the general 
history of electncity rather than our re- 
search trail Then came the genius who 
was to give the long-deferred answer to 
the question of electneal utihty and, m- 
cidentally, to outfit the next explorers on 
the trail 

A young man of mneteen, an appren- 
tice to a bookbinder, poor, with httle edu- 
cation, but with a divme faculty of imagi- 
nation, heard four lectures by Sir Hum- 
phrey Dav)’- He had aheady made some 
pnmary expenments in chemistry and con- 
structed a static machine The lectures 
fired him with the desire "to escape from 
trade which I thought viaous and selfish 
and to enter the service of saence ” 
Dax'y had the msight to recognixe some- 
thmg unusual m this boy and made him 
his assistant m the Royal Institution, 
httle dreaming that he was mstalhng his 
successor Thus was Michael Faraday 
the mcomparable experimenter, started 
on a career that was to alter cmhzation 
more profoundly than the wars of Napo- 
leon 

The Royal Institution, where Da\y and 
Faraday earned on their investigations, 
was founded by an American, Sir Benja- 
min Thompson, Count Rumford, thus 
strangely balanang the Smithsoman In- 
stitution m Washmgton, founded by an 
Enghshman Thompson, bom two miles 
from the birthplace of Frankhn, is a re- 
markable parallel to this other Amencan 
Benjamin m the fertihty and direction of 
his gemus and m that mixture of business 
wisdom, diplomacy, inventive aptitude, 
and love of research 
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distinguished as a president of the British 
Assoaation for the Advancement of Sa- 
ence Like Su- Isaac Newton, he was 
made president of the Royal Society and 
knighted by a queen Like Gray, he was 
given a coveted Copley Medal He re- 
ceived also the Order of Ment, and m 
1907 was awarded the Nobel Pnze m 
Chemistry After all, these are pathetic 
substitutes for The Great Discovery It 
IS mdeed a poignant tragedy of research 
that a great experimenter, an Argonaut of 
saence, a worthy successor of his country- 
men Gilbert, Hauksbee, Boyle, and Gray, 
should have been unaware of the Golden 
Fleece when finally it lay captured, but 
mvisible, m his hands 

Although Crookes unknowmgly pro- 
duced x-rays, he was not the first In 
1785 Morgan, m London, experimented to 
find if electncity would pass through a 
perfect vacuum He formed such a vac- 
uum by boihng the mercury of a Tomcel- 
han barometer to expel all the gases He 
demonstrated that electnaty could not be 
forced through this vacuum But m the 
course of one of the experiments the glass 
tube cracked so as to admit au very slowly 
Morgan then saw a succession of colors 
beginmng with yeUowish-green and pass- 
mg through blue and purple to red He 
reported his observations to the Royal 
Soaety, suggestmg that the degree of a 
vacuum could be determined by the re- 
sultmg color of the electncal discharge 
After Roentgen’s discovery, the identifi- 
cation of the yellow-green shade with 
x-rays and a repetition of the experiment 
made it clear that Morgan was the first to 
produce them It is also probable that, 
before the date of Crookes’ pubhcation, 
Juhus Plucker and his pupil Hittorf, m 
Germany, workmg with high vacua, had 
unsuspectmgly brought forth x-rays In 
fact, Roentgen m his ongmal announce- 
ment mentions his use of the Hittorf tube 
But such were the extent, detail, and skill 
of Crookes’ ex-perunents and such the per- 
fection of his lectures and papers, that the 
basic work leading to the discovery of the 


x-rays remams nghtfully associated with 
his name 

VH 

As we retrace this long trail down the 
centimes, we find that it has been crossed 
and recrossed by vanous thinkers, not a 
few of great emmence and personal mter- 
est, who hngered or took a step or two on 
the pathway Such were Sarpi, Cabaeus, 
Descartes, Pascal, Cavendish, and many 
others, espeaally smce the time of Fra nk - 
lin Galvam and Volta and the develop- 
ment of the battery, so essential to the 
early operation of the mduction coil, have 
been passed by But a few names that 
necessitate more than passmg mention re- 
main to occupy the space of aghteen years 
that elapsed after Crookes produced x-rays 
before Roentgen discovered them 

Our trail is unbroken from Faraday to 
Crookes and then to Roentgen However, 
a branch trail of equal importance is seen 
approachmg the x-ray over a wholly dif- 
ferent route This branch was opened by 
James Clerk Maxwell, who, like Crookes, 
was inspired by Faraday and his work 
Unlike Faraday and Crookes, Maxwell 
was the scion of an aristocratic family and 
a fimshed product of umversities As a 
professor of physics at Cambndge while 
still very young, he became particularly 
noted for mathematical abihty Educa- 
tion had not spoiled him His sense of 
humor, outcroppmg m his whimsical verses, 
suggests that there are two poles to 
the mathematical mmd, as shown so well 
by another mathematiaan, Charles Dodg- 
son, best known as Lewis Carroll the au- 
thor of “Ahce m Wonderland ” A certain 
quahty of imagmation is needed m crea- 
tive mathematics as well as m other hnes 
Certamly it was by a creative gemus that 
Maxwell mterpreted Faraday’s results m 
terms of higher mathematics, formmg 
from them one of the most profound theo- 
ries of any age, the Electromagnetic 
Theory of Light 

The fascmation which this theory exer- 
cised over the great von Helmholtz, m 
Germany, is nvidly recounted by Michael 
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sufficiently high, cast shadows of objects 
placed withm the tubes, could be made to 
tum a delicate paddle wheel, and even 
melt refractory metals such as platinum 
Withm the tubes, diamonds, rubies, and 
various chemical compounds glowed with 
stnkmg bnihancy 

Crookes papers were considered as per- 
fect examples of pure saence safely remote 
from possible utihty But pure saence 
has ever been the path to discovery and 
invention Crookes had raised his vac- 
uum to the millionth of an atmosphere, 
which IS withm the hnuts of x-ray produc- 
tion He noted the greenish-yellow color 
of the glass so famihar to workers mth 
early \-ray tubes, and studied its spectrum 
Unconsaously, unknowmgly, he was gen- 
eratmg \-rays — ^x-rays m more than suffi- 
aent quantity and penetration for practi- 
cal diagnostic work To quote from his 
first lecture "On Radiant Matter" 

"This bulb IS furnished with a negative 
pole m the form of a cup The rays ivill, 
therefore, be projected to a focus on a 
piece of indio-platinum supported m the 
center of the tube 

“I first tum on the mduction coil shghtly 
SO as not to bnng out its full power The 
focus IS now playmg on the metal, raismg 
it to white heat I increase the intensity 
of the spark The indio-pIatinum glows 
with an almost msupportable bnihancy 
and at last melts " 

This IS a perfect descnption of an \-ray 
tube m full action, pushed finally to the 
pomt of destruction, as many an early 
roentgenologist was to know to his sorrow 
As we tum the pages of Crookes’ lectures 
and read the exhaustive mvestigation of 
every possible phenomenon within the 
tube, we can hardly beheve that the next 
page will not describe what is takmg place 
m the space outside He found photo- 
graphic plates out of freshly opened boxes 
strangely fogged and often blackened 
No one could tell why It is now obnous 
that this was due to x-rays passing through 
the paste-board boxes Crookes tubes, and 
mduction cods to run them, were added to 
the equipment of high schools and colleges 


throughout the world Many hundreds 
of tramed workers operated and lectured 
Upon Crookes tubes Tubes varied, but 
a majority must have produced x-rays, 
yet no one discovered them 
In one of his lectures Crookes seems 
knowmgly to be deahng with an outside 
ray He refers to the "molecular” or 
“emissive” ray from his tube which can be 
seen only when a screen is interposed m 
its path, beyond the tube and compares it 
to a small beam of hght m a dark room 
which becomes visible only when it strikes 
upon a cardboard He does not tell us 
the composition of his screen Keen, 
tireless, resourceful, a gemus of the first 
rank, nevertheless, he remamed obhvious 
to the one most important phase of his 
hfe-study — the penetration of opaque bod- 
ies by his “enussive ray ” 

If Crookes had stuffied Franas Hauks- 
bee he would have gone to the source of 
the idea and of the term “radiant matter," 
and would have been remmded of the pos- 
sibihty of the penetration of opaque ma- 
terial by emanations of a vacuum tube 
made lummous by electnaty Hauksbee 
says "Here's a figure transmitted through 
the most dense and compact part of an 
opaque Body, with the same facihty and 
advantage to the Eye that it would through 
those which would seem the most easily 
pervious to the radiant Matter which is 
to form the Representation ” 

The papers of Hauksbee and Crookes 
he together m the Philosophical Trans- 
actions of the Royal Society, to supplant 
each other histoncally and to arouse medi- 
tations on the elusive ways of research 
Sir Wdhams Crookes was the son of a 
London tailor He was self-taught for 
the most part and as a boy experimented 
m a httle laborator}^ of bis own makmg 
He devoured books after the maimer of 
youthful gemus He never attended a 
umversity, and, like Franklm Faraday, 
and Edison, his ongmahty was never re- 
stricted by the educational mould He 
became a teacher but never held a pro- 
fessorship Nevertheless, he receiv^ed the 
highest recognition for his work, he uas 
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X-ray On March 10, 1S97, was pub- 
lished "Further Observations on the Prop- 
erties of the X-rays,” his second and 
final paper on the subject of this epoch- 
making discover)'^ 

Roentgen’s actual discovery was made 
November S, 1895 A false story of the 
discovery, descnbmg the acadental image 
of a key developed on a photographic 
plate, obtamed a wide circulation m Amer- 
ica, and is still quoted The true story is 
given by Sylvanus P Thompson m his 
address as president of the newly formed 
London Roentgen Soaety m 1897 We 
are assured that Roentgen had set up his 
apparatus for the distinct purpose of in- 
vestigatmg possible emanations from a 
Crookes or Hittorf tube He was ac- 
quamted with the work of Lenard but was 
not at the tune usmg a tube with an alumi- 
num wmdow He had covered a Crookes 
tube with black paper and excluded all 
the light from the room He had, lymg 
on a table nearby, a piece of cardboard 
coated with platmo-banum-cyanide, 
known to be sensitively fluorescent to 
Lenard's rays He turned on the electnc 
current to excite the tube and saw the 
coated cardboard bnghtly lummous With 
the precision of a trained mvestigator he 
found the tube to be the source of invis- 
ible emanations which could penetrate 
cardboard or a book of a thousand pages 
or the flesh of the hand 

He did not at first know that this fluor- 
escence was not due to some species of 
Lenard’s cathode rays that were able to 
pass through the glass wall of the tube as 
well as an alummum wmdow In his origi- 

nal paper, after givmg experiments to settle 
this pomt, he says “I therefore come to 
the conclusion that the x-rays are not iden- 
tical with the cathode rays but that they 
are generated by the cathode rays at the 
glass wall of the discharge apparatus ” 
From the day of the discovery to the 
day when he handed m his first communi- 
cation, he gave himself umemittmgly to 
experiments with this new emanation, 
often eatmg and sleeping m his labora- 
tory His wife, Bertha, was his only con- 


fidante Even his assistant, who pumped 
his tubes, knew nothing of the discovery 
until after its publication Alone he dis- 
covered the x-rays and alone he proved 
that they were different from every other 
kmd of radiation hitherto recognized and 
described 

Honors were piled upon him He de- 
clined the proffered "von,” the sign of 
nobility He was unchangeably modest 
and shrank from public notice Notwith- 
standing many alluring mvitations from 
institutions of learmng, he held to his pro- 
fessorship at Wurtzburg until, in 1900, the 
Bavanan Government, which had con- 
ferred upon him the "Verdienst Orden” 
of the Crown, virtually commanded him 
to accept a call to the University of Mu- 
mch In 1909 he received the Nobel Prize 
At the height of the World War he re- 
turned the honors which he had received 
from vanous foreign governments, in- 
cludmg the Order of the Itahan Crown 
and the Rumford Medal of the English 
Royal Society 

Roentgen was descended on his father’s 
side from an ancient Rhemsh merchant 
family His mother came of good Dutch 
stock whose forebears had emigrated from 
Italy in the Seventeenth Century He 
was an only child, bom m Lennep, a small 
city on the Rhem, where he passed a happy 
childhood He was more fond of the out- 
doors than of books and later m hfe de- 
lighted m mountam clunbmg He was 
not at first distmguished as a student and 
was once expelled from his academy after 
steadfastly refusmg to give the names of 
his assoaates m a harmless prank He 
faded to pass the examinations for admit- 
tance to the Umversity It is apparent 
that this was due to indifference rather 
than any lack of abdity Later when he 
came under the mfluence of August Kundt, 
a professor of experimental physics, an 
enthusiasm and a purpose were aroused 
that determmed his career His reputa- 
tion grew With the pubhcation of many 
research papers He advanced steadily, 
attaimng one position after another until 
he was made a professor of physics m the 
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Pupm in his autobiographj^ “From Im- 
migrant to Inventor’’ Von Helmholtz 
extended this theory' in his own Disper- 
sion Theory of the Spectrum ra which he 
provided a space for \-rays and for radio 
waves, speafymg their properties, includ- 
ing thar power to pass through opaque 
material, years before either was known or 
named — a feat of intellect probably never 
surpassed It was this theory of von 
Helmholtz’ that led two famous English 
physiasts. Sir Ohver Lodge and Sir J J 
Thomson, to the opinion, only aght 
months after Roentgen’s discovery but 
over fifteen years before it was aqpaimen- 
tally proven, that the \-ra)'s belonged to 
the short wave end of the light spectrum 
Von Helmholtz was the mathematical 
discoverer of the \-rays before their physi- 
cal discovery by Roentgen, just as Lever- 
ner was the mathematical discoverer of 
Neptune and Lowell of Pluto, before the 
telescopic demonstration of these planets 
was accomphshed by Galle and Tombough 
Von Helmholtz was more than a theo- 
nzer, he set his pupd, Hennch Hertz, to 
the task of producing some of these elec- 
tromagnetic waves m his laboratory This 
Hertz accomphshed m 1S8S These 
waves, henceforth to be known to physi- 
CTsts as Hertzian waves, are the wireless 
or radio waves which, as few of the mil- 
lions who use them daily realize, are the 
outcome of a learned mathematical theory 
Von Helmholtz, great research teacher 
that he was, had set other students at work 
in other directions to find other electro- 
magnetic waves The electncally ex- 
cited vacuum bulb was suspected to be a 
possible source of such waves A glass- 
blower, Muller, later a famous maker of 
\-ray tubes, was put to the task of supplymg 
experimental bulbs One of von Helm- 
holtz’ students, Eugen Goldstem, studied 
the colored stream which was nsible be- 
tween the termmals m these tubes when a 
current was passmg, and named it the 
cathode ray This ray, noticed preAuously 
by Plucker and Hittorf, was the cathode 
ray which engaged so much the attention 
of Sir V^am Crookes Some fifteen 


years had passed ivhen Fbihppe Lenard, 
another student of von Hehnholtz and 
later of Hertz, agam took up the invesb- 
gation of the cathode ray, with results 
which justified the far-seemg untiative of 
the great teacher 

Hertz had shown that the cathode rays 
or stream would pass through a sheet of 
alummum placed withm the tube Len- 
ard made a tube with an altuiunum window 
sealed m the glass wall of the bulb where 
the cathode rays were focussed The 
stream passed through this window mto 
air for a distance of about three inches 
This distance has been greatly exceeded 
recently by W D Coohdge, who repeated 
Lenard’s experiment, usmg heaiy cur- 
rents of high voltages, and who ^owed 
that the cathode ray is still a fertile sub- 
ject of research Lenard identified his 
cathode ray by the phosphorescence of 
mmerals placed m its path and by the de- 
flection produced by a magnet He also 
placed photographic plates m the path, 
securely enveloped m hght-proof holders 
The opaque holders were penetrated 
Images were obtained of dense bodies 
placed on the plate-holders Lenard did 
not know that the cathode rays, after 
passmg through the alummum wmdow, 
were mixed with an abundance of another 
land of ray Unconsciously he was mak- 
mg “x-ray pictures ’’ Was ever a great 
discovery so often and so closely ap- 
proached, so long overdue, and hidden b) 
so thm a veiP 

vm 

VTide Lenard was stdl busy with his 
investigation, lookmg through the val 
darkly, Wilhelm Konrad Roentgen made 
his histone announcement December 28, 
1S95, he handed to the president of the 
Wurtzburg Phjrsico-medical Soaety, a 
paper, “On a New Kmd of Ray ’’ Al- 
most overnight it became world-news 
Because of Christmas hohda>s, it was a 
month later when Roentgen dehvered be- 
fore the Soaety the deferred address on his 
"Arbeit ” Exceptmg class lectures, this 
was his first and last public address on the 



ULCERATIONS OF THE STOMACH AND SMALL INTESTINE FOLLOWING 

ROENTGEN THERAPY* 

REPORT OF A FATAL CASE, WITH PERFORATION 

By ARTHUR R ELLIOTT, M D , and EDWARD L JENKINSON, M D , Chicago 
From the Departments of Medicme and Radiology , St Luke’s Hospital, Chicago 


^HE possibUity of damaging the gastro- 
intestmal tract by deep roentgen ir- 
radiation was first brought out in 
1912 by Regaud, Nogier, and Lacassagne - 
Descnbmg the effects of irradiation in dogs 
they noted espeaally gastric atrophy and 
mtestmal ulcerabon, ivith and without per- 
forabon Important contribubons to this 
aspect of the problem have been made by 
Warren and Whipple,® and by Marbn and 
Rogers ^ 

Chmcal records of ulcerabon of the 
gastro-mtestmal tract m man followmg 
deep x-ray irradiabons have been contnb- 
uted by Kroemer,® Franr,® Heck," Fis- 
cher,® Matiuas,*“ Ball,** Case and 

Warthm,*® and Seigmund *’ 

We desire to place on record the follow- 
mg case of mulbple ulcerabons of the 
stomach and bowel which termmated fa- 
tally by perforabon 

R B , a salesman, 48 years of age, was 
admitted to St Luke’s Hospital on March 
18, 1929, havmg been referred by Dr A 
J Goodwm, of Kankakee, Ilhnois It ap- 
peared from his history that durmg the 
precedmg September he had nobced a small 
tumor mass m the left axilla This under- 

* Read before the Amencau Congress of Radiology, 
at Chicago Sept 25-30, 1933 

’ Arch d’electric med , Oct 10, 1912 
’ Jour Exp Med 1922 35, 187 
‘ Am Jour Roentgenol and Rad Ther , 1924 2, 
280 

* Monatschr f Geburtsh u Gynak 1917, 45, 292 
' Berlm Idin Wchnschr 1917 27, 663 
’ Strahlentherapie 1920, 798 
' Strahlentherapie 1921-1922,332 
® Presse med , Nov 23 1921 
Centralbl f aUg Path u path Anat , 1921-1923 
33, 05 

“ Am Jour Roentgenol and Rad Ther 1925 13, 
220 

Am Jour Roentgenol and Rad Ther 1924 12. 
27 ’ 

“Handb d Spez path Anat u Histol Berlin 
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went a slow increase in si 2 e unbl it was re 
moved m November, 1928 It consisted of 
several lymph nodes, the largest of them 
measuring about 4 cm m diameter Onsec- 
bon, they showed the charactensbc architec- 
ture of Hodgkin’s granuloma The blood 
Wassermann was fully negabve at that 
time The blood count was erythrocytes, 
4,020,000, hemoglobm, 90 per cent, and 
leukocytes, 13,800, with polymorphonuclear 
neutrophils, 84, large mononuclears, 2, and 
lymphocytes, 14 There was no complaint 
of cough, dyspnea, or chest pams, and no 
development of senson-motor disturbances 
His urme was normal Except for saabca 
five years previous, and a small hydrocele, 
his past medical history was without inci- 
dent Within a few weeks glandular hy- 
perplasia had reappeared about the ongmal 
site m the left axiUa and about January 1, 
1929, he began to expenence discomfort 
and pam after eating and was much 
troubled by accumulabon of gas m the 
stomach These symptoms grew progres- 
sively worse unbl, at the time of admission, 
they recurred after each time he took food, 
dependmg m seventy and durabon on the 
amount eaten Despite these discom- 
forts, he had a good appebte and conbnued 
his normal food habits The mghts were 
usually fauly comfortable and he was en- 
tirely free from pain m the mornmg He 
had never vormted and he did not require 
catharbcs He had never noticed tarry 
stools He had mamtamed his normal 
weight and endurance An x-ray fluoro- 
scopy of the gastro-mtestmal tract, us- 
mg banum, failed to reveal any evidence 
of gastnc or duodenal ulcer Chest roent- 
genography failed to reveal any adenopathy 
that might be due to Hodgkm’s disease 
There was a good deal of hypertrophic 
osteo-arthnbs mvolvmg the dorsal spme 
149 
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stnct old University of Wurtzburg which 
once had refused to accept bun as a stu- 
dent Here m later hfe, m the secunty 
and serenity of an academic career, with 
an established reputation, he accom- 
plished his great “Arbeit,” m defiance of 
those conditions which so often bnng on a 
sterility of genius Such was his patrio- 
tism that, m tlie extremities of the War, he 
turned over his worldly possessions to his 
country He was childless, the last of his 
hue, and the death of his devoted Bertha 
left him pecuharly alone Four years 
later, in 1923, at the age of seventy-eight, 
he died of cancer, in great poverty, under 
the roof of a fnend His final restmg 
place IS at Giessen, where as a young pro- 
fessor he spent the happiest years of his 
life 

One of Roentgen’s memonals is the 
finely executed statue on the Potsdam 
Badge, showmg him, Jove-hke, seated and 
gazing with broodmg eyes at a vacuum 
tube held m one hand Many other m- 
vestigators had gazed long and earnestly 
on this fateful tube and had earned the 
torch of research down the centunes — but 
the secret remamed a secret The eye 
had to see beyond the tube The flash of 
the fluorescent screen had to be answered 
by a flash of supreme genius So pnee- 
less IS the gift of saentific mtuition and so 
difficult the discovery of a new fact, that 
unconditional admiration is due the man 
who first recognized these long-hidden 
rays and who first saw shadows made by 
mvisible light 

IX 

Our research trail contmues until the 
x-rays have been traced and identified as 
part of the spectrum This revelation 


did not come for fifteen years after Roent- 
gen’s discovery No one had been able 
to reflect or refract x-rays and thus prove 
then- relation to light Finally Professor 
Max Laue, of Munich, reasoned that if the 
wave lengths of the rays were sufficiently 
short, then ordmary mirrors would be to 
them what a pebbly road-surface would 
be to ordmary hght He proposed the use 
of the cleavage plane of a crystal so as to 
secure rows of atoms which would pronde 
the smoothest surface m nature and the 
closest possible gratmg for the produebon 
of an x-ray spectrum, if these rays were of 
the order of -visible hght Although the 
actual experiment was made by Kmpping 
and Fnednch, at Freiburg, the achieve- 
ment IS umversally accredited to Laue 
A more bnlhant example of deductive rea- 
soning IS hard to find The prediction 
was verified m every particular, the rays 
were located at the ultra-molet end of the 
spectrum, and the designation X, an un- 
known quantity^ became henceforth a mat- 
ter of history This work with the tmiest 
of cosmic bodies, the bendmg of unseen 
radiations by the unseeable structure of 
crystals, is indeed a fairy-tale of science 
m which the real treasure was found to 
have been hidden all the tune m the far end 
of the rambow 

We have come to the end of the trail 
only to find that this is a fresh startmg- 
pomt for advances m many directions 
Thus it must be with every discoveiy, so 
long as the human mmd thirsts after knowl- 
edge If the future is to repeat the past, 
then succeedmg generations will look back 
on Millikan and his confiAres, not as com- 
pleting the conquest of that last frontier 
of the spectrum, the cosrmc rays, but as 
opening a trail to frontiers yet unseen 
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date a complete barium fluoroscopy was 
earned out, reported by Dr Alfred M 
Houston as follows 

“Lungs and heart show no roentgen evidence 
of pathology on screen observation Esophagus 
of usual size, position, and contour The 
stomach is fishhook in type, medium sized, 
with usual tone and penstalsis The wall 
seems normally flexible and no filling defects 
in contour noted The stomach is empty 
in SIX hours, with head of the banum meal in 
cecum The pylorus functions normally 
The caput is large and fills to regular contour 
under pressure The second portion of the 
duodenum is somewhat dilated but shows the 
usual course The terminal and transverse 
portions of the duodenum show considerable 
dilatation and appear to be firmly fixed across 
the middle of a tumor mass palpable m the 
upper abdomen There is marked ‘rocking* of 
duodenal contents No definite roentgen 
evidence of pathology is noted in the rest of 
the small bowel The terminal ilium is %'isu- 
ahzed at six hours The transverse colon can 
be moved freely over the abdominal tumor 
mass The splenic and descending colons are 
apparently normal The impression gamed 
from the examination is that the tumor mass 
IS probably retropentoneal ’’ 

Our patient received a total of 2, ISO r 
units, covenng a penod of nine months, 
from March 18 to December 12, 1920 
There were mne sessions of therapy, usually 
consistmg of one area to the antenor ab- 
domen and one to the postenor abdomen 
At no sittmg did we give over 320 r to 
any one area On two occasions we gave 
a total of 640 r through two portals He 
received his last x-ray treatment on De- 
cember 12, 1929, on which date we ad- 
mmistered 320 r umts 

His blood count January 15 was red 
cells, 3,160,000, leukocytes, 4,400, hemo- 
globm, 65 per cent, neutrophils, 40 per 
cent, eosmophils, 20 per cent, lympho- 
cytes, 40 per cent Smee his last x-ray 
treatment, he had felt weak and com- 
plamed of generalized aching, especially 
severe across the abdomen, and declme of 
appetite The temperature had not been 
elevated There were no cutaneous le- 
sions On February 3 his temperature was 
98 8, pulse 78, and the abdomen somewhat 
tympambe The spleen was not demon- 



Fig 2 Photograph illustrating the ulcers m 
the hning of the small bowel, encircling the lumen 
excepting a short segment on the antimesentenc 
side 

strably enlarged In the right lower 
quadrant was a firm, irregular mass, easily 
felt through the thm abdommal wall It 
was not tender and gave the impression of 
hard feces m the cecum 

He was hospitahzed February 3, 1930 
Under observation, distmct penodicity 
was apparent m the occurrence of the ab- 
dommal pain It showed immediate m- 
crease after eatmg and lasted from one to 
three hours There was a good deal of 
intestinal flatulence There were no other 
S 3 Tnptoms with the exception of a shght 
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Upon examination a generalized adenop- determine thp ^ .1, 

athy beetle apparent, palpable lymph mediastinal gland mvolveirutSnor 
nodes m he inguinal, aMllary, cenneal, mal root shadows arX posWm 
and supratrochlear regions being present, diastinum to be clear sLdes a fair 
and deep abdominal palpation revealed a amount of infiltration mvohnng the smaller 
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Fig 1 Photograph illustrating the huge spontaneously perforated ulcer in 
the cardiac portion of the stomach Note the small ulcers m the mucosa along 
the margin of the large lesion 


marked enlargement of tlie mesenterj'- 
lymph nodes The spleen was enlarged 
to the costal margin The hver was not 
palpable In the nud-epigastnum, from 
about two inches below the x}'phoid to the 
umbihcus, was a mass about as large as a 
grapefruit of somewhat nodular form and 
smooth m consistency, not tender and very 
sbghtly movable either to manipulation 
or on respiration This was judged to be 
due to an agglomeration of enlarged glands 
The tonsils were atrophic and the mouth 
showed a chronic gmgl^^t^s The blood 
count revealed red cells, 4,360,000 , leuko- 
c}'tes, S,550, hemoglobm, 85 per cent, 
differential— neutrophils, 78 per cent, eo- 
smophils, 2 per cent, l3Tnphocytes, 20 
per cent 

An x-ray examination of the thorax to 


bronchi of both lungs and an area of 
what appeared to be scar tissue m the nght 
lower lobe, the lungs appeared to be free 
of pathology The diaphragm was regular 
on both sides except for a shght flattening 
on the left 

The patient was given a senes of x-ray 
therapeutic treatments consisting of four 
exposures on successive days There was 
no disagreeable reaction He left the hos- 
pital with condition unchanged 

On April 15, 1929, he was re-exammed 
His body weight remained unchanged 
His abdommal discomforts, which had dis- 
appeared for a penod, were again m evi- 
dence The spleen could not be felt but 
the abdommal glands were still palpably 
enlarged although smaller than formerty 
No other adenopathy existed About this 
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thoracic portion of the esophagus was un- 
changed The cavum of the stomach con- 
tamed a large dark red blood clot On the 
posterior surface of the cardia was a huge 
circmate ulcer of the Immg that reached 
to the greater curvature It extended ^ 
cm m the longitudinal axis of the stomach, 
and 12 cm m the transverse The flat 
black granular floor was depressed 6 mm 
below the overhanging and undermined 
edges On the greater curvature, just be- 
yond this huge ulcer, was another, a 
punched-out defect, 2 cm m diameter, and 
proximally was a thud one almost as large 
Along the edges of the large ulcer were 
several more, much smaller m size The 
hdum of the spleen was opposite the proxi- 
mal margm of the large ulcer There were 
no ulcers or other changes m the duodenum 
In the lumen of the duodenum was a fluid 
stamed red with blood The small and 
large bowels were opened lengthwise along 
theu mesenteric attachment Much of 
the jejunum had the usual cucular folds, 
but m the ileum were dark gray and 
green ulcerations, rough and warty, as 
wide as 2 cm , and encuchng the lumen as 
much as 5 or 6 centimeters They were ar- 
ranged toward the side of the mesenteric 
attachment, and on the side away from 
the mesentery was an mterval of bowel 
linmg of from 5 to 10 rmlhmeters The 
distal ulcer was 90 cm from the cecum, 
others were distnbuted proximally above 
the first at mtervals of from 20, 33, 8, 3, 
2 30, and 38 centimeters The oval 
Peyer’s patches, from 15 to 2 5 cm m 
diameter, were stippled with black The 
lumen of the small bowel contamed a large 
quantity of flmd stamed with blood 
There were no ulcers or other changes m 
the hnmg of the colon and rectum 
There was considerable fibrous tissue be- 
tween the aorta and the lumbar vertebral 
and about the inferior vena cava below the 
level of the renal vessels Just above the 
nght renal vem was a soft, gray lymph node 
2 4 cm m diameter In the fibrous tissues 
about the left renal vem were small masses 
of lymph node tissues The right and left 



Fig 3 Upper Photomicrograph lUusUatmg 
the undermined margm of the large ulcer of the 
stomach A fold of gastnc mucosa (A) overhangs 
the edge and the base (5) is chronic granulation 
tissues There is no resemblance of these tissues 
to those m the lesions of lymphogranulomatoses 

Fig 4 Center Photomicrograph of the edemat- 
ous collagenus connective tissues (4) in the sub- 
mucosa These changes extended for a considerable 
distance around the margm of the huge ulcer of 
the stomach Comparable changes occur with 
roentgen ray bums of the subcutaneous tissues 

Fig 6 Lower Photomicrograph of the granu 
lation tissues (^) about the ulcers of the small 
bowel 

grom lymph nodes were not enlarged, the 
axillary was but moderately enlarged 

Hemolytic streptococci were identified 
by cultures of the pentoneal exudates 
The routine exanunation of the other tis- 
sues of the trunk demonstrated no note- 
worthy changes 

Anatonitc Dtagtiosts — ^There were the 
following findmgs m the anatormc diag- 
nosis huge perforated ulcer and multiple 
small ulcers of the membranous linmg of 
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shortness of breath on exertion and a sense 
of fullness m the epigastnmn There had 
been ver}’- httle complaint regarding pam 
until Februarj^ 1, three da)^s before ad- 
mission, although precedmg that date, and 
for a penod of about two weeks, there had 
been present a dull ache on both sides of 
the abdomen, more espeaaUy on the left 
It became much more severe on the date 
named and was punctuated bv acute 
exacerbations, referred to the epigastrium 
and to the mfra-costal region, espeaally 
after the takmg of food It was to some 
httle extent influenced by posture, being 
reheved somewhat b}' the patient’s tum- 
mg on either side Abdommal examma- 
tion demonstrated a mass about 3 cm 
below the umbihcus, to the left of the one 
descnbed These masses were not freel}’^ 
movable and were not tender to palpation 
The hver margin could not be palpated 
and the spleen was not demonstrably en- 
larged It was obseiA^ed that the patient’s 
rectal temperature showed a shght after- 
noon elevation On the fourth day, fol- 
lowmg admission, without precedmg dull, 
the body temperature suddenly mcreased 
to 104 6 From this high peak, there was 
a gradual dechne until the rectal tempera- 
ture reached normal in about four da}^ 

On Februar}’^ 13 there occurred a sharp 
chill, with an mcrease of temperature to 
104, and it remamed persistently high 
thereafter until death Neither ph3’’sical 
nor x-ray exammation could demonstrate 
an)’' pathology of the lung 

The patient complamed of severe pam 
m the back about the twelfth dorsal seg- 
ment, radiating mto the upper abdomen 
In consequence of this, he had had a poor 
mght’s rest On abdominal exammation 
there was a vague mdication of a shght 
amount of free flmd m the abdomen 
Neither the spleen nor the hver 'was en- 
larged The ^est was dear The eosmo- 
phil count was 4 per cent 

On Februar)’’ 14 the abdomen appeared 
swollen and somewhat rigid and there was 
undoubtedly free flmd m the peritoneal 
sac On the precedmg day be bad bad a 
sharp dull followed by a nse m tempera- 


ture It was apparent that the patent had 

a general pentomtis Surgical consulabon 
with Dr S W McArthur was followed bj 
immediate exploratorj^ laparotomy A 
mid-hne masion was made On opening 
the pentoneal canty, a milk)^ greenish 
flmd m considerable quantit}' was found 
and the peritoneal surfaces were covered 
■with a good deal of fibnnous exudate 
The appendix was isolated and found to 
be retroperitoneal and retrocecal It was 
reddened and swollen No other defimte 
local pathology bemg demonstrable, the ab- 
domen was closed with dramage 
The patient died on Febniai)’' 19 
Necropsy — ^The essential features of the 
post-mortem exammation (Edwin F 
Hirsch), which was limited to the trunk, 
are as follows There was a recently re- 
paired suigical mased wound m the mid- 
hne of the abdomen On the surfaces of 
the pentoneum, there was a generalized 
fibnnous exudate The appendix vermi- 
fomus had recentl3>- been remoied, the 
amputation stump was tied off and coA’'ered 
inth peritoneum so that the fecal matenal 
did not escape The spleen weighed 115 
grains Fibrous adhesions, between the 
antenor and postenor walls of the lesser 
pentoneal space, markedly shortened the 
lateral extent of this space In exploring 
these adhesions between the postenor wall 
of the stomach and the pancreas, an en- 
capsulated perforation of the stomach wall 
was encountered and from this a quantitv 
of bnght red blood escaped The greater 
curv’ature of the moderatel)’’ distended 
stomach extended 10 5 cm b^ow the bp 
of the \3q)hoid in the midhne, the lesser 
cuiwature, 3 5 centimeters In the fat tis- 
sues between the greater cuiAmture of the 
stomach and the transierse colon, there 
were several white. Bat, opaque 13-mph 
nodes as large as 1 cm m diameter The 
distal portion of the transierse colon was 
bound m the adhesions on the postenor 
surface of the stomach The l}-mph nodes 
m the root of the mesentery nere firm, 
opaque, white tissues as large as 2 cm m 
diameter, the biliarx- lymph nodes were as 
large as 2 0 centimeters The Immg of the 
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thoracic portion, of the esophagus was un- 
changed The cavum of the stomach con- 
tamed a large dark red blood clot On the 
posterior surface of the cardia was a huge 
circmate ulcer of the hmng that reached 
to the greater curvature It extended 9 
cm in the longitudinal axis of the stomach, 
and 12 cm m the transverse The flat 
black granular floor was depressed 6 mm 
below the overhanging and undermined 
edges On the greater curvature, just be- 
yond this huge ulcer, was another, a 
punched-out defect, 2 cm m diameter, and 
provimally was a thud one almost as large 
Along the edges of the large ulcer were 
several more, much smaller m size The 
htliim of the spleen was opposite the proxi- 
mal margm of the large ulcer There were 
no ulcers or other changes m the duodenum 
In the lumen of the duodenum was a fluid 
stamed red with blood The small and 
large bowels were opened lengthwise along 
theu mesenteric attachment Much of 
the jejimum had the usual cucular folds, 
but m the ileum were dark gray and 
green ulcerations, rough and warty, as 
wide as 2 cm , and encuchng the lumen as 
much as 5 or 6 centimeters They were ar- 
ranged toward the side of the mesentenc 
attachment, and on the side away from 
the mesentery was an mterval of bowel 
hmng of from 5 to 10 rmlhmeters The 
distal ulcer was 90 cm from the cecum, 
others were distnbuted proximally above 
the first at mtervals of from 20, 33, 8, 3, 
2 30, and 38 centimeters The oval 
Peyer’s patches, from 15 to 2 5 cm m 
dimneter, were stippled with black The 
lumen of the small bowel contamed a large 
quantity of flmd stamed with blood 
There were no ulcers or other changes m 
the hmng of the colon and rectum 
There was considerable fibrous tissue be- 
tween the aorta and the lumbar vertebral 
and about the inferior vena cava below the 
level of the renal vessels Just above the 
nght renal vein was a soft, gray lymph node 
2 4 cm m diameter In the fibrous tissues 
about the left renal vem were small masses 
of lymph node tissues The nght and left 



Fig 3 Upper Photomicrograph illustrating 
the undermined margin ol the large ulcer of the 
stomach A fold of gastnc mucosa (A) overhangs 
the edge, and the base (5) is chronic granulation 
tissues There is no resemblance of these tissues 
to those m the lesions of lymphogranulomatoses 

Fig 4 Center Photomicrograph of the edemat- 
ous collagenus connective tissues (A) m the sub- 
mucosa These changes ecctended for a considerable 
distance around the margm of the huge ulcer of 
the stomach Comparable changes occur with 
roentgen ray bums of the subcutaneous tissues 

Fig 6 Lover Photomicrograph of the granu- 
lation tissues (A) about the ulcers of the small 
bowel 


grom lymph nodes were not enlarged, the 
axillary was but moderately enlarged 

Hemolytic streptococci were identified 
by cultures of the pentoneal exudates 
The routme examination of the other tis- 
sues of the trunk demonstrated no note- 
worthy changes 

AtmicTnic Dto-guosts — There were the 
following findmgs m the anatomic diag- 
nosis huge perforated ulcer and multiple 
smaU ulcers of the membranous hmng of 




154 


RADIOLOGY 


the Stomach , annular cicatnaal ulcers (eight 
in all) of the hning of the small bowel, 
acute generalized scro-fibnnous pentonitis, 
bilateral fibnnous pleuntis, huge recent 
hemorrhage into the lumen of the stomach , 
recent hemorrhages of the lungs, hyper- 
plasia of the spleen, parabronchial, mesen- 
teric and biliarj' lymph nodes, marked fatty 
changes of the liver, cloudy swelhng of the 
myocardium, liver, and kidneys, etc 
Histology — Tissues from the edge of the 
huge ulcer of the stomach were examined m 
histologic preparations The mucosa, tu- 
nica propna, and tissues as deep as the 
musculans ended abruptly at the edge 
of the ulcer and formed an overhangmg 
edge The stomach wall beneath the 
ulcer and to the subpentoneal fat was cel- 
lular chrome granulation and scar tissues 
of vanable thickness, in some places 
scarcely I millimeter Along the edge 
toward the lumen was a narrow margin of 
necrotic tissue and exudate with markedly 
diminished staimng quahties, and m the 
surface of this was a leukocytic exudate 
The cells of the granulation tissues were 
held m a hyaline stroma of coarse threads, 
some of which probably were remnants of 
the ongmal tissues of the wall These 
cells were chieflj'^ small lymphocytes and 
large monocytes, a few were poljmiorpho- 
nuclear leukocytes Only smaU bundles of 
smooth muscle remamed A noteworthy 
histologic change was the marked widen- 
ing of the submucosa for a considerable 
distance about the ulcer margins by 
edematous hyahne fibrous tissue with very 
few nuclei Wide collarettes of dense hya- 
hne fibrous tissue surrounded tlie large 
blood vessels m these places 

The ulcers of the small bowel were 
edematous mucosa, markedly infiltrated 
with lymphocytes and polymorphonuclear 
leukocytes Along the lumen was a margin 
of necrotic tissue covered with a fibnnous 
exudate Much of the Immg epithelium 
had been destroyed and m the crypts be- 
tween the ^'llll were the basal portions of 
tubules hned by a columnar epithelium 
The musculans was infiltrated with round 
cells and polymorphonuclear leukocytes 


The parabronchial lymph nodes had 
many large mononuclear cells, not a few 
with carbon pigment, some with brown 
blood pigment The stroma was edemat- 
ous, and m the meshes of the reticulum 
fibers were lymphocytes, plasma cells, a 
few neutropluhc and eosinophilic leu- 
kocytes, and an occasional small multi- 
nucleated giant cell Narrow collars of 
hyahne connective tissue surrounded the 
small blood vessels There were only 
shght cormective tissue changes m the 
spleen Large portions of the left renal 
lymph node tissues were necrotic The in- 
tact tissues consisted mamly of compact 
small and large Ijunphocytes in an edemat- 
ous reticulum The pattern of structure 
m the necrotic portions was faintly re- 
tamed and where these merged into the non- 
necrotic portions there was a margm of 
vanable width composed of large mono- 
nuclear phagocytes, polymorphonuclear 
leukocytes, and pyknotic or fragmented 
cell nuclei There was a shght granula- 
tion tissue reaction 

A penaortic abdominal lymph node had 
large and small irregular lob^ masses of 
dense hyahne material Some were acel- 
lular coarse masses of collagenous connec- 
tive tissue, many others had slender 
crevices with elongated and compressed 
fibroblastic cells, lymphocytes, or plasma 
cells The interstices between the hyahne 
masses had a cellular fibroblastic stroma 
with many^ plasma cells and small lym- 
phocytes There were no appreciable num- 
bers of eosmophihc or neutrophihc leu- 
kocytes Many of the medium-sized arter- 
ies had the usual muscular media, narrow 
mtima, and a broad hyahne fibrous ad- 
ventitia Other blood vessels of this cah- 
ber had thick hyahne walls and a narrow 
endothehal Iming Another lymph node 
nearby had a few hy^aline masses and 
changes comparable only^ m a general way 
to those of lymphogranulomatosis 

The visceral changes demonstrated by 
the post-mortem examination and his- 
tologic studies consist, in brief, of the fol- 
lowmg a single huge perforated ulcer and 
multiple smaller ulcers of the stomach, 
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multiple (8) circumscnbed annular ulcers 
of the small bowel (ileum), necrosis and 
hyahne scar tissue changes of the penrenal 
and mesentenc lymph nodes The gross 
and microscopic examinations of the para- 
bronchial, bihary, mesentenc, and pen- 
renal lymph nodes disclosed tissue struc- 
tures that had only the shghtest re- 
semblance to lymphogranulomatosis, and 
the spleen had no indubitable changes of 
that disease The evidence of an active 
l>Tnphogranulomatosis accordingly dmn- 
dles to a small quantum 

Considerations directed toward estab- 
hshmg a causal factor for the multiple 
foci of necrosis take into regard the ana- 
tomic conditions of the lesions respec- 
tively in the stomach, the small bowel, and 
the lymph nodes It is reasonable to be- 
heve that the necrosing agent is common 
for aU, and a further basis for this con- 
clusion rests upon similanty of tissue altera- 
tions m each 

Although the pubhshed reports of gastro- 
mtestinal damage by deep roentgen ther- 
apy are few, certam ones on record de- 
scnbe conditions comparable to those found 
in this patient The mdictment of the 
roentgen therapy as the noxious agent has 
in support these pubhshed reports, al- 
though due regard is taken of the many 
therapeutic treatments given m which no 
senous damage has been demonstrated, at 
least by anatoimc studies 

It may be proposed, m discussion of the 
foregoing interpretation of the findings de- 
scribed, that these lesions represent spon- 
taneous ulceration of lymphogranulo- 
matosis tissues m the gastro-mtestmal 
tract It IS well known that no organ of 
the body is exempt from mvolvement m 
lymphogranulomatosis Cases have been 
reported showmg apparently isolated pri- 
mary mvolvement of skm, mamma, !fad- 
ney, uterus, ins, conjunctiva, tonsil, dura, 
limg, bone, mtestme, and stomach While 
the early mamfestations are usually glandu- 
lar these may escape detection because 
of their obscurity, and the disease process 
appears to be confined to a smgle locahty 
such as the mtestme or stomach Stem- 


del' ■* was the first to descnbe a case of 
Hodgkin’s disease (lymphogranulomatosis) 
stnctly confined to the stomach A num- 
ber of cases, six in all, have appeared in the 
literature since Steindel’s report These 
are descnbed and discussed by Singer,'^ 
who adds a case of his own All of these 
cases came to hght only after a histologic 
examination of the matenal removed at 
operation The pre-operative diagnosis 
had been either peptic ulcer or carcinoma 
of the stomach The literature of re- 
ported cases indicates that a diagnosis is 
seldom if ever made until the surgeon 
makes an exploratory laparotomy and even 
then the correct diagnosis is determined by 
the pathologist 

A Gremlhus'” describes two forms of 
lymphogranulomatous involvement occur- 
nng m the gastro-mtestmal tract The 
first resembles tuberculous ulceration with 
a necrotic surface and elevated edges, 
these ulcers having a tendency to spread 
They do not cause any change in the 
mesentery glands The other kind shows 
hmited tumor formation based on a granu- 
lation infiltration emanating from the sub- 
mucosa and built up of fibroblasts, plasma 
cells, Sternberg giant cells, eosmophils, and 
lymphoid cells These tumors indurate 
and mdent the wall of the stomach or 
gut mvolving the mesenteric lymph nodes, 
and give a typical picture of l3mpho- 
granuloma 

It IS conceivable that if the gastro- 
mtestmal wall be infiltrated and ulceration 
IS pendmg or has developed, irradiation 
rmght have the effect of causmg necrosis or 
hastemng the process of softenmg m such 
radiosensitive tissue so that the effect of 
x-ray rmght be to increase and extend the 
ulcerative process On theorebcal grounds 
it may be assumed that this is more apt 
to happen m intestmal lesions than in 
gastric Ivy, McCarthy, and Omdoff'^ 
apparently proved that the bowel mucosa 


» Arch f Urn Chir , Apnl, 1924, 130, 110 
“Arch Surg 1931,22,1001 
Lympho granulomatos i Tarm Kanalen Svensta 
La Kartidiningen, 1931, 28, 1105 
* Jour Am Med Assn , 83, 1977 
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IS approMmately twice as sensitive to 
\-ray as the mucosa of the fundal portion 
of the stomach As compared with the 
normal skm, experimental evidence seems 
to indicate that the normal stomach is 
twice as resistant to the harmful effects of 
radiation The question arises whether 
or not extensive ulceration of the mucosa 
of the normal stomach could be produced 
by any method of \-ray therapeutic cross- 
fire without concurrent extensive injury 
to the skm and subcutaneous tissues 
It is well known that most glandular con- 
ditions are qmte radiosensitive and it 
might not be unreasonable to beheve that 
lymphogranulomatous infiltration m the 
stomach or bowel might break down foIJow- 
mg irradiation Grantmg this possibihty, 
the fact remams that many hundreds of 
patients noth Hodgkin’s disease have been 
treated over the abdomen with consider- 
ably larger doses than the case herewith 
reported without senous results following 
Over a penod of years of treatmg a great 
many patients for all types of deep-seated 
lesions we have nei'er before seen a per- 
foration of a hollow viscus occur We have 
given very large doses to patients affected 
with abdominal Hodgkm’s disease inth no 
untoward results In one such case a 
total of 9,270 r was given covermg a penod 
of three years, and except for a diarrhea 
which was easily controlled no unfavorable 
symptoms developed Another patient 
who had Hodgkm’s disease with abdommal 
adenopathy was treated still more ex- 
tensively over a penod of three years, so 
that the skm was very dark and scaly and 
a marked hypoplastic aneima supervened 
requirmg manv transfusions, yet there 
were no gastro-mtestmal symptoms of im- 
portance and at autopsy no ulcerations of 
the stomach or bowel were found Al- 
though clmical considerations do not en- 
courage the behef that x-ray necrosis of 
deep-seated organs can be m any degree 
common, the fact that they may occur is 
estabhshed by expenmental research on 
animals and by the few apparently au- 


thentic cases reported m the hterature 
The foUowmg considerations lead us to 
the conclusion that the case herewith re 
ported may consfatute such an mstance 

(1) The dearth of gross and histologic 
characteristics of gastnc lymphogranulo- 
matosis, especially the absence of a marked 
thickenmg of the stomach wall 

(2) The huge extent of the large ulcer 
and the multiple smaller ulcers 

(3) The undermined character of the 
ulcer margins 

(4) The marked edema and hyaline 
changes of the submucosa without ap- 
preciable cellular exudates 

(5) The perivascular fibrous changes 
The most careful scrutmy of section from 

the concomitant multiple ulcers of the 
small bowel failed to reveal the presence 
of mdubitable Ijunphogranulomatosis tis- 
sues The entire absence of hyperplasbc 
changes m the agmmated folhcles of lym- 
phoid tissue (Peyer’s patches), and also 
the lack of any thickenmg of the bowel 
wall away from the immediate vicmity of 
the ulcers, together with the absence of 
hyperplasia of regional mesentenc lymph 
nodes, are facts that appear to possess 
speaal sigmficance 

SUMMARY 

Tissue necrosis resultmg m ulcerations 
of the hollow Auscera may follow deep 
roentgen therapy apphed to the abdominal 
region Such effects have been produced 
experimentally in dogs, and m a few 
instances have been recorded m the htera- 
ture as occurrmg chmcally m man There 
is herewith reported with clmical and path- 
ologic detail a case of multiple ulcerations 
of the stomach and small bowel foUomng 
deep x-ray irradiation Heath resulted 
from perforation of a huge ulceration on 
the posterior wall of the stomach 

We gratefully acknowledge the very 
helpful co-operation of Dr Edwin F 
Hirsch, pathologist, St Luke’s Hospital, 
Chicago 
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THE RESULTS OF POST-OPERATIVE X-RAV THERAPV IN CARCINOMA 

OF THE OVARY 

A SERIES OF TWENTY-TWO CASES^ 

By JOHN B MONTGOMERY, M D , and JOHN T FARRELL, Jr , M D , PJnladelphm 

From the Gynecologic Service of Dr Brooke M Anspach and the X-ray Service of 
Dr Willis F Manges, Jefferson Medical College Hospital 


TJRING the past several years numer- 
ous reports have appeared m the 
hterature concerning the efficacy of 
roentgen therapy in the treatment of 
caranoma of the ovary Beginning with 
von Franque (1), who, in 1912, reported 
temporary improvement in a girl of 16 with 
ovarian cancer with metastasis, many au- 
thors have reported senes, the most recent 
havmg been reported by Wmtz (2) An 
accurate companson of results reported by 
the different observ^ers is impossible be- 
cause of a lack of uniformity in the listing 
of data which influence response to any 
form of cancer therapy We believe the 
followmg facts shoidd always be recorded 
the histologic diagnosis, grade of malig- 
nancy, degree of operabihty, and the radia- 
tion factors Of these, the first three can 
always be grouped m patients treated post- 
operatively Companson of the radiation 
factors may not be possible m a small senes 
of patients because of the varying chnical 
response and post-operative course It 
may be impossible, because of the patient’s 
condition, to give the maximum amount of 
radiation deemed necessary, or the patient 
may be removed from the hospital before 
adequate radiation has been given How- 
ever, the factors employed should be re- 
corded so that statistics suitable for analy- 
sis and companson may be accumulated 
This study is based on the results ob- 
tamed m a senes of patients, 22 m number, 
who were treated on the gynecologic service 
of Professor Brooke M Anspach and the 
x-ray service of Professor Wilhs F Manges 
at the Jefferson Hospital between 1924 and 
1933 


HISTOLOGIC DIAGNOSIS 

All patients were operated upon and the 
diagnosis proved by histologic examina- 
tion of tissue removed The following 
histologic types were diagnosed adeno- 
carcinoma, four cases, papillary adenocar- 
anoma, three cases, papillary cystadeno- 
carcinoma, fourteen cases, granulosa-ceU 
carcinoma, one case The first two types 
occurred as sohd or semi-solid tumors of 
moderate size The papillary cystadeno- 
carcinomas were usually large serous or 
pseudomucmous cysts, in which carcmoma 
had developed The single granulosa-cell 
carcinoma was found m a moderately large 
tumor ivith multiple cystic cavities 

GRADE OF MALIGNANCY 

Followmg the suggestion of H C Taylor, 
Jr , the cases have been divided mto three 
histologic grades of mahgnancy The grad- 
mg of each tissue was done by one of 
us (J B M ) with the assistance of Dr 
Baxter L Crawford, Pathologist to the 
Jefferson Hospital, who had made most of 
the ongmal histologic studies The grad- 
mg was based upon the degree of anaplasia 
as mdicated by the extent of cell differ- 
entiation, variation m size and shape of the 
cells, and nuclear changes Each tumor 
was graded on the basis of the histologic 
picture alone, no consideration was given 
m any case to the chmcal course 

Low Grade Mahgnancy, or Grade I, m- 
cludes those tumors m which well dif- 
ferentiated columnar epithehum hned the 
glands and cysts, the adult structure being 
mamtamed throughout except m occasional 
areas where the cells infiltrated the stroma 


' Presented by title before the American Congress of 
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or formed numerous layers within the 
glands 

Intermediate Grade Mahgnancy, or 
Grade II, includes those tumors in which 
the columnar epithehum was not so well 
differentiated , the individual cells present- 
ing vanations in size and shape, and 
moderate nuclear changes, with more e\- 
tensive infiltration and the frequent forma- 
tion of solid areas Glandular and papil- 
lary structures were poorly developed and 
distorted 

High Grade Malignanc}’-, or Grade III, 
includes those tumors in which undiffer- 
entiated epithelial cells with marked nu- 
clear changes developed in strands or solid 
areas There was httle evidence of glan- 
dular or papillary structure 

CLINICAL CLASSinCATION 

Once a tumor has been defimtely diag- 
nosed as caranoma, the extent of the 
growth IS the important clinical factor in- 
fluenang the prognosis Recent authors 
have taken cognizance of this and classi- 
fied their cases so as to differentiate be- 
tween early, far advanced, and hopeless 
cases Keene, Pancoast, and Pender- 
grass (3) considered two groups Group I 
consisted of widespread carcinoma in which 
only a laparotomy could be done, Group 
II mcluded all cases m which a complete 
or partial operation was possible Ford 
(4) reported results m three chnical groups, 
unilateral, bilateral, and inoperable Hey- 
man (5) studied the cases treated at the 
Radmmhemmet as radically operable, in- 
completely operable, recurrent, and in- 
operable Others have used somewhat 
similar classifications 

We have adopted the following chmcal 
classification, based upon Schmitz s method 
of classifying carcinoma of the cervix 

Group I — Ovanan carcmoma without 
extension or involvement of surrounding or 
adjacent parts , completely operable This 
group consists of unilateral ovanan tumors 
which are not adherent 

Group II — Oianan carcmoma with ex- 
tension or involvement of surroundmg or 


adjacent parts, completely operable In 
this group are placed completely remov 
able bilateral carcmomas, completely re- 
movable circmomas which are adherent, 
completely removable carcmomas with 
extension, and Group I cysts ruptured dur- 
ing operation 

Group III • — Ovanan carcmoma with ex- 
tension or involvement of surroundmg or 
adjacent parts, incompletely operable 
This group includes all cases in which a 
partial operation can be done 
Group IV — Ovanan carcmoma with ex- 
tension or involvement of surroundmg or 
adjacent parts or with metastasis at a 
distance , moperable cases m which only a 
laparotomy and biopsy can be done 
Group V — Ovanan carcmoma, recur- 
rent, inoperable The tenmnal stage of all 
except those cured 

IRRADIATION 

Irradiation was usually begun from two 
to four weeks after operation, two methods 
being used Pnor to August, 1927, mas- 
sive doses were given m a single sittmg, at 
nght-angles to one of three or four pelvic 
ports The amount given was that which 
the skm would tolerate, and the entire 
course was completed m three or four days 
The factors were 3 milhamperes at 170 to 
200 kiloxmlts, filtered through 0 5 milh- 
meter of copper and 1 0 milhmeter of 
alummum, at 50 centimeters skm-target 
distance, through ports 16, 19, or 20 centi- 
meters square An erythema was ob- 
tained with 270 milhampere-minutes of 
treatment 

After August, 1927, treatment was given 
after the saturabon method of Pf abler (6) 
Usually four ports were used, though oc- 
casionally, m thin persons, only three 
The pabents were measured and a diagram 
of tlie pelvis made by tlie procedures de- 
vised by Weatherwax (7) employing Des- 
jardins' (S) charts Effecbx’-e depth dosage 
was measured m mtemabonal roentgens 
and a graphic chart kept to show from 
day to da}’’ the amount of radiabon re- 
ceived All pabents after January^, 1925, 
receix'ed treatment wnth the follownng fac- 
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tors 20 or 30 miUiamperes, 175 to 200 
kilovolts, filtered through 0 5 millmieter of 
copper and 1 0 millimeter of aluminum at 
50 centimeters skin-target distance, 
through ports 16, 19, or 20 centimeters 
square The central ray was directed 
obliquely into the pelvis The erythema 
value from Januar}'’, 1925, to August, 
1930, was 970 r, and since August, 1930, 
has been 800 r, in terms of milhampere- 
mmutes the erythema ranged from 320 to 
610 mihiampere-mmutes as determined by 
the efficiency of the tubes employed and 
the voltage at which they could be oper- 
ated 

In all instances an effort was made to 
give the maximum amount of radiabon 
which the skm, pelvic structures, and gen- 
eral condition of the patient would permit 
No attention was paid to the histologic 
tjipe of the tumor, its grade of mahgnancy, 
or degree of operabihty in determmmg the 
amount to be admmistered, because e\- 
penence with tumors m other areas had 
shown that these factors could not be used 
as cntena for the determmation of the 
amount of radiation required 

Patients were treated on alternate days 
Each day treatment was given, enough 
x-ray was adimmstered through each of the 
four pelvic ports, so that at the end of four 
weeks the effective depth dose was from 
1,600 to 2,000 r The general condition 
of the patient sometimes would not permit 
this In stout patients these doses could 
not always be dehvered mto the depths be- 
cause of the danger of damagmg the skin 
Slender patients permitted of the ready ad- 
ministration of the maximum depth dose 
Radium has been used m association 
with roentgen irradiation in treatment of 
these tumors This is notably true of the 
patients reported from the Radiumhem- 
met by Heyman (9 and 10) and by Ford 
from the Mayo Chmc (4) Radium was 
not used routmely by us, only three pa- 
tients m the senes havmg received radium 
apphcations, m tivo, 2,400 milhgram-hours 
were apphed through the mtra-utenne 
route, and in the other the radium was ap- 
phed directly through the abdommal inci- 


sion into the tumor mass It is obviously 
impossible to draw conclusions from these 
three patients 

Diarrhea was not uncommon, it w'as not 
often accompamed by other symptoms 
Abdominal pain or tenderness were only 
rarely associated vnth imtability of the 
bowel developmg dunng irradiation The 
diarrhea usually disappeared promptly on 
cessation of the treatment , m fact, it often 
stopped if treatment were postponed for 
one day 'WTule diarrhea as evidence of 
cohtis should be taken into account, it is 
not an indication for stopping treatment 
It cannot be doubted that it is due to ir- 
radiation, because it is seen most frequently 
in thm persons who receive the greatest 
depth doses 

RESULTS 

Htstohgic Type of Tumor — The papil- 
lary cystadenocarcmoma was the type most 
frequently encountered Of the 22 pa- 
tients, 14 had this variety, rune were serous, 
and five pseudomuanous Seven are ahve, 
SIX dead, and one untraced Four of the 
hving had serous tumors and three had 
pseudomucinous Four patients with ser- 
ous tumors and two with pseudomucmous 
died, the one untraced patient had a 
pseudomucmous growth 

Four of the five patients hving for more 
than five years had papillary cystadeno- 
carcinoma, three were of Grade I mahg- 
nancy, the other of Grade III These pa- 
tients represent 80 per cent of the five- 
year cures 

Adenocarcmoma was the next most fre- 
quent, four patients havmg this type and 
they are all dead Three of them had in- 
completely operable tumors, two of Grade 
II mahgnancy, and one of Grade III 
One adenocaranoma of Grade II mahg- 
nancy was whoUy moperable 

Papillary adenocarcinoma was encoun- 
tered m three patients, one with an m- 
completely operable Grade III tumor is 
ahve almost two years after operation, with 
part of the tumor still present Two pa- 
tients with this vanety are dead Both 
had whoUy moperable tumors, one with a 
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Grade III tumor died three months after 
operation, the other, ivith a Grade II 
tumor, died one year post-operatively 
The one patient with a granulosa-cell 
caranoma is the fifth m the group of pa- 
tients cured for fi\e years This tumor 
was of Grade I mahgnancy 
Grade of Malignancy — Tumors of Grade 
I mahgnancy were the most frequently en- 
countered Of ten cases of this Grade, 
seven are ahve, two have died, and one is 


untraced The average duration of life 
to date in those who have survived is 38 
months, of the two who died the average 
duration was 6 5 months 
Five patients, aU of whom have died, 
had tumors of Grade II mahgnancy 
Three of them, incompletely operable, had 
an average post-operative duration of 14 
months, m two, with wholly moperable 
tumors, the duration of life averaged 
shghtly less than five months 


TABLE I COMPLETELY OPERABLE GROWTHS, YTTHOUT EXTENSION 


Patient 

No 

Age 

Type^ Grade’ Courses 

Total Irradiation 
Sian r Depth r 

Result 

1 T M 

29 

PCA 

I 

Oct lO-Oct.25, 1928 

1 740 


Untraced 

2 E L 

22 

PCA 

I 

Jnlj 17-July 24, 1929 

1,740 

2,280 

Livmg and well, 4 jws , 6 mos , post 
operatively 

Died, 1 yr post-operatively 

3 T C 

61 

PCA 

I 

Nov 29-Dec 23, 1929 

2,000 

2800 

4 C P 

47 

PCA 

I 

Sept 29-Oct 21. 1931 

1,200 

1 680 

Died, 1 mo , post-operative ulcerative 
cohos 

SAM 

60 

PCA 

I 

Oct 10-Nov 14, 1931 

1300 

1,360 

Livmg and well, 2 jts , 2 mos , post 
operatively 


’ PCA = Papillar> cystadcnocaranoma 
’ I = Low grade malignancy 


TABLE ir — COMPLETELY OPERABLE GROWTHS, UTTH EXTENSION 


Patient 

No 

Age 

TjT>e* Grade* 

Courses 


Total Irradiation 
Skin r Depth r 


6 

H 

R 

57 

PCA III 

June 26-June 30 

1926 

1,280 1,280 

Livmg and well 
operaUvely 

7 

M 

P 

40 

PCA I 

Aug 4-Aug 12, 1927 

1 350 1,350 

Livmg and well 
operatively 

8 

M 

A 

35 

PCA I 

Aug 16-Aug 26 

1927 

1 740 2 440 

Livmg and well 
operatively 


Result 

7 yrs 5 raos , post 
6 yrs 5 mos , post- 
6 yrs , 6 mos post 


* PCA >= Papillary cystadenocaremoma 

‘I = Low grade malignancj , HI = High grade malignancy 


TABLE in — INCOMPLETELY OPERABLE GROWTHS, VTTH EXTENSION 


Patient Age Type* Grade’ 
No 


9 M Y 

32 

PCA I 

10 F C 

48 

GCC I 


a 

E 

F 

60 

PA 

III 

12 

L 

C 

66 

AC 

II 

13 

M 

D 

32 

PCA 

I 

14 

M 

M 

44 

PCA 

II 

15 

J 

A 

38 

AC 

III 

16 

M 

H 

41 

PCA 

II 

17 

A 

M 

48 

PA 

III 


» AC •= Adenocarcinoma 


Courses Total Irradiation Result 

Skm r Depth r 


Jan 29-Feb 2 1924 1,450 1,300 


ae 13-Aug 9, 1932 1 040 

c 7 to Dec. 16 1926 1,840 

ly 6-May 13, 1927 1 840 

ral 14-May 12. 1931 1 480 

a 21-M8rch2, 1932 1 200 

I 2S-ApnI 10, 1928 1,840 

V 12-Nov 25 1929 730 

1 9-Jan 22 1930 2 000 

a 26-June20, 1930 2 200 

rch 1-March 26, 1930 2 300 

25~Ftb 17, 1933 900 

, 5-Feb 11, 1931 480 

7-Feb 3 ;932 1 440 

.21-Feb 12 1932 960 

, 18-Maxchll 1932 1,040 


940 
1 840 
1,840 

1 480 
1 200 

2 300 
900 

1 800 
2,000 
2 100 
810 
480 
1,440 
1 350 
1,250 


Living and well, 10 yrs , post opera 
tuely 

Livmg, 7 yrs , 1 mo , post-operativcl) 


Died 1 >T 6 mos post operativeb 
Died 3 yrs 8 mos 

Linng,3yrs lOmos post-operalirely 

Died 2 mos post-operatn ely 
Died 4 mos 
Died 3 mos 
laving lyr 10 mos 


PA = Papdlarj adenocaranoma PCA * Papillary cystadenocaremoma, GCC “ 


®”"1‘^S’i-^r^.gnancy II = Medium grade mabgnano , HI = High grade malignancj 
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Of the seven patients with Grade III 
tumors, six are dead and one is hnng for 
more than six years , in the latter, the tumor 
was completely operable Three of those 
who died had incompletely operable tu- 
mors, and in three the tumors were whoUy 
moperable 

Degree of Operabihiy — Five patients had 
completely operable tumors (Table I), all 
large cysts of low grade mahgnancy Two 
patients with a pseudomuanous type of 
cyst are ahve, one four years and six 
months, the other two years and two 
months post-operatively Two with se- 
rous tumors died, both in less than one year 
One patient with a pseudomucinous tumor 
IS untraced 

Three patients with completely operable 
tumors with extension (Table II) are ahve 
more than six years after operation, all of 
them had papillary cystadenocarcmoma, 
one with a serous tumor of Grade III 
mahgnancy, two with Grade I tumors, one 
of which was serous and the other pseudo- 
mucmous 

Nme patients had only partially re- 
movable tumors (Table III) Four of 
them are ahve m three, the tumor was 
Grade I, in two, serous papiUarycstadeno- 
carcmoma, and m the third, a granulosa- 
cell tumor The fourth patient in this 


group had a Grade III papillary adeno- 
caranoma Five patients are dead — m 
three the tumor was Grade II, m two Grade 
III 

Five patients ivith wholly inoperable 
tumors are dead (Table IV), all m less 
than one year Two were of Grade II 
and three of Grade III mahgnancy One 
patient had an adenocaranoma, two had 
papillary adenocarcmoma, and two had 
papillary cystadenocaranoma of the serous 
type 

Avioimt of Irradmhon (Table V) — It 
IS difficult to compare the amount of radia- 
tion admimstered to the vanous patients, 
first, because of the smaUness of the senes, 
and secondly, because of the great vana- 
tion in their chmcal conditions In some, 
the disease was so far advanced that death 
occurred shortly after operation In 
others, the course outhned was not com- 
pleted because of some mtervemng diffi- 
culty Records have been kept of the 
radiation given and outhned m terms of r 
umts (Table V) In two, the depth dose 
was not known , one of these patients died 
and the other is untraced Of the nme 
survivmg patients, four received from 100 
to 1,500 r, three from 200 to 2,500 r, and 
two, more than 2,500 r Of the eleven 
who are dead and m whom the dose was 


TABLE TV — INOPERABLE GROWTHS, WITH EXTENSION 


Patient Age Type* Grade* 
No 

18 B S 42 

19 N C 46 

20 M L 54 

21 A S 38 

22 H F 35 


Courses 


Total Irradiation 
Skin r Depth r 


PCA 

III 

Feb 6-Feb 10 1924 

800 


AC 

n 

Aug 9-Aug 15 1927 

450 

540 

PA 

III 

Aug 26-Sept 17 1927 

1 650 

930 

PA 

II 

JulylO-Aug 1,1928 

1,840 

1 840 

PCA 

III 

Nov 30-Dec 19 1928 

1,100 

1,600 


Result 

Died 4 mos post-operatively 
Died 3 mos post-operatively 
Died 3 mos , post operatively 
Died 1 yr , post operatively 
Died 7 mos post-operatively 


• f PA “P^f’ill^'Taden^rcmoma, PCA = PapiUary cystadenocarcmoma 

I = Low grade malignancy. 11 = Medium grade maligancy . Ill = High grade malignancy 


TABLE V ROENTGEN THERAPY IN CARCINOMA OF THE OVARY AMOUNT OF IRRADIATION 

DEPTH DOSE, r UNITS ’ 

Biving Dead 


Group 1 
Group 2 
Group 3 
Group 4 
Total 


1,000- 
1 500 r 

1 

1 500- 
2,000 r 

2,000- 
2 500r 

2,500 r 
plus 

Less 
than 
500 r 

500- 

lOOOr 

1 000- 
1500r 

1,600- 
2 000r 

2000- 
2,500 r 

2,500 r 
plus 

Amount j 
unknown! 

2 


1 





1 


1 

1 

1 

4 


1 

3 

2 

2 

1 

1 1 

1 2 

1 

1 

2 

2 

2 

3 


2 

3 

1 

1 


Untraced 
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known, two received less than 500 r, both 
of these pafaents and one who received less 
than 1,000 r had incompletely operable 
tumors Tno patients received from 1,500 
to 2,000 r and three, more than 2,500 r 

Study of these figures indicates again 
that the degree of operability and the de- 
gree of mahgnancy are the important fac- 
tors in determimng the response of the pa- 
tient to irradiation, because, regardless of 
the amount of roentgen therapy given, all 
but one patient with Grade III mahgnancy 
are dead 

CONCLUSIONS 

1 It IS important in reportmg the re- 
sults of the treatment of cancer by any 
method that the histologic diagnosis, grade 
of mahgnancy, and degree of operability 
be recorded and that, when radiation has 
been employed, the physical factors of the 
radiation dosage be included 

2 In this senes of 22 patients, 14 had 
papillary cystadenocarcmoma (nine serous 
and five pseudomucmous), four had adeno- 
carcmoma, three had papillary adeno- 
carcinoma, and one patient had a granu- 
losa-cell carcinoma 

3 Of 10 patients with tumors of Grade 
I, or low grade, mahgnancy, seven are 
alive, two dead, and one is untraced Of 


five mth Grade II, or intermediate grade, 
mahgnancy, all are dead Of seven mth 
Grade III, or high grade, mahgnancy, six 
are dead and one is hving for more than 
SIX years 

4 The hopefulness of prognosis is 
proportional to the grade of mahgnancy 

5 The more completely operable the 
tumor the better the prognosis 

6 Palhation of symptoms was fre- 
quently noted in these patients, lessening 
of pam and recession of edema, and while 
the senes is too small to permit of accurate 
evaluation of the results of uradiabon it 
IS apparent that irradiation prolonged the 
life of many of them 
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RADIOLOGY AND THE RADIOLOGIST 

By EDWARD H SKINNER, M D , Kansas City, Missouri 


W HEN this title was presented to days of this Congress of Radiolog}’^ 
the Program Committee m the Realizing that this was about to happen, 
early part of this year, there was I attempted to withdraw my title but the 
an honest purpose of contributing to the Chairman of the Program Committee 
development of public and professional insisted that I proceed Undoubtedly, 
opimon upon the qualificabon of speaahsts his idea was to provide this interlude 
m radiology Another idea contributed to between scientific papers with Panseau s 
the increasmg tendency of hospital e\ecu- ascent into the realms of literary heroes and 
tives to absorb the functions and perqm- my descent to practical modes and man- 
sites of the radiologist and to make tech- ners 

meal \-ray procedures paramount It There are so many trends in radiologic 
seems that we no sooner succeeded m practice that it is mcreasingly difficult to 
squelchmg commercial x-ray laboratories pick out particular pomts 
than another more highly organized group The luck and charm of early roentgen 
of modem busmess executives began plac- effort, the rule of thumb, and almost the 
mg obstacles m the pathway of radiologic art of procedures have given way to the 
progress Surely radiology has had a mechanical and electrical efficiency of 
stormy career but it requires far better modem roentgen apparatus Likewise the 
pilots to guide ships through stormy efficiency methods and the research pro- 
weather than over calm seas Evidently chvities of the modern medical student 
we have had some wise pilots in our midst have been apphed to radiology, especially 
and they have endowed the rest of us in the post-war penod, much to its advan- 
with some professional courage tage The pecumary rewards of early ra- 

Certam events of prime importance to diologists have been jealously regarded by 
radiology occurred this sprmg and sum- many who may have other ideals than 
mer One was an informal demand by those of Osier as a basis of their medical 
certam leaders m oncology upon the activities 

officers of Amencan radiologic societies The glory of the pioneer radiologist has 
for a more satisfactory qualification of been mvaded by the astuteness and the 
radiologists Another was the action of chisehng of a more modem and observmg 
the House of Delegates of the American medical mentahty The freedom of the 
Medical Association m the resolution to pioneer is disturbed by the effiaency de- 
the Council on Medical Education upon the manded m hospital management and the 
qualification of speciahsts, not only in time dishonored game of fee-sphttmg has 
radiology but m those specialties which do been glorified mto division of fees by the 
not as yet enjoy such autonomous mstitu- hospital octopus 

tions Ophthalmology, Oto-rhmo-laryn- Radiologj'’ is a service department in 
gology, and Obstetrics and Gynecology diagnostics and an autonomous field in 
now enjoy rehable Boards that have not therapy Service becomes common when 
as yet mdulged in the Amencan trait of it becomes mdispensable The mutual 
bigger and better elephants benefit of that service rests upon mtelh- 

These two events have even been woven gent co-operation and sympathetic under- 
i^the fabnc of radiology durmg the standing of the needs of the general 

* Presented before the Amencan Congress of Radiol practlOner or Speciahst who seeks radlO- 
ogy at Chicago Sept 2^30,1933 logic Service The scope of radiology is 
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broadenmg rapidly, and it is difficult for 
many to keep abreast of the accessions to 
its speaal knowledge 

The prunar}'' x-ray field was merely the 
dehneation of topographical vanations m 
tissue densities, and this is a large field 
The introduction of opaque media into 
the hollow nscus, the injection of contrast 
air, and the production of artificial densi- 
ties by intravenous chemical compounds 
have permitted radiologj^ to invade fields 
almost beyond the realm of physiologic 
and anatonuc imagmation The radiolo- 
gist seems to spread his tennacles of diag- 
nostic and therapeutic interest into and 
about the most mtimate problems of every 
speaalty It affords a refinement never 
conceivable by the wildest hopes of early 
radiologists 

The x-ray examination of to-daj’- with 
its multitude of refinements prondes a 
defimte answer to many special chmcal 
questions and afifords a comfortable cor- 
roboration of most chmcal obsenations 
The x-ray exaimnation has progressed 
until the radiologist is no longer satisfied 
to report upon suspiaous shadows, it 
IS no longer a simple photographic technic, 
it IS not merely the taking of films, fol- 
lowed b}^ the dictated report The x-ray 
exammation is a systematic, painstaking 
procedure which uses every possibihty of 
shadow value, properly correlated with the 
chmcal histoiy and soaal career of the 
patient The x-ray exammation is really 
a chmcal exammation with method, me- 
chamcs, and manifest artistry 

Radiotherapy provides an entuely dif- 
ferent but closely associated field of medi- 
cal practice The roentgen examination, 
while venturing deep mto chmcal diagnosis, 
does not carry the essential responsibihties 
that radiotherapy forces upon the radi- 
ologist The cancer problem looms large 
here While the determmation of the 
therapeutic procedure m the given ease is 
a matter of co-operative exammation by 
the surgeon, radiologist, and pathologist, 
if the therapy is radiologic the responsi- 
bihty automatically becomes radiologic 
also The radiologist has absorbed this 


responsibihty to an extraordinary degree 
in the few years that have just passed and 
the future may secure the gradual absorp 
tion of all non-surgical cancer therapy into 
the field of radiology Radiologists seem 
to welcome this responsibihty even though 
the field of oncology may not seem to 
present such alluring possibihties This 
field of radiologic therapeutics, both roent- 
gen and radium therapy, cames a digmy 
and responsibihty that cannot be assailed 
or absorbed by techmcian or tyro The 
ultimate results of radiologic therapy 
depend upon the painstaking, thoughtful 
application of physical and optical laws of 
radiant energy based upon judgment, 
backed by expenence, and warranted by 
co-operative authonty 
The radiologist must be granted a 
consultant's status His reports must be 
based upon the shadow values of his x-ray 
examinations and their mtegration with 
the clinical career of the patient There 
used to be an attitude of compebbon be- 
tween chmcal diagnosis and roentgen diag- 
nosis Now this seems childish and fool- 
ish Conferences with the chmaan in 
the roentgen laboratory sen^e to amphfy 
the shadow values and bring harmony 
and sabsfacfaon Without chmcal con- 
ferences and without the chmcal aspects 
available, the radiologist is mchned to be 
dogmabc m his reports This leads to em- 
barrassmg misunderstandmgs It is a 
well-known fact and frequently expressed 
that there may be too much dependence 
upon the roentgen exammabon It is 
used by internes and even worthy prac- 
titioners as a short-cut to diagnosis 
Espeaally is this true m fractures, gastro- 
mtestmal and pulmonary cases It is a 
great compliment to radiology, but it should 
not be encouraged at the sacnSce of chmcal 
acumen It is an mjustice to the patient, 
equally as reprehensible as any failure to 
demand radiologic consultabon when indi- 
cated 

The demand that the radiologist be con- 
sidered a consultant cames responsibihbes 
The consulbng radiologist must hai'e 
gone through a penod of traimng, acquired 
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sufficient expenence m interpretation, 
learned the technical requirements of 
radiologic saence, and be possessed of the 
art of medicme The radiologist should 
be a physiaan practising radiology The 
possession of apparatus does not confer the 
degree of diagnostic abihty The speaal- 
ist by assertion is quite another individual 
from the speaahst by quahfication 

There has been a tendency among many 
strong, well-quahfied dmiaans to install 
x-ray apparatus m their own offices This 
was espeaally noticeable durmg the late, 
but departed, prosperous years It was 
encouraged by manufacturers of roentgen 
apparatus There may have been some 
jealousy or pique at the number and 
amoimt of cases referred to radiologists 
There may have been some hope of salvag- 
mg some of the profits Patients are 
trustmg souls, and the convemence of the 
exammation m the oJiniaan’s office may 
have obscured their appreaation of the 
exammation 's completeness and values 
The glamour and the magic of \-ray ex- 


aminations serve to mystify the confidmg 
patient and lull him into a false sense of 
diagnostic secunty There is no doubt 
that x-ray examinations have been over- 
sold to potential patients and consultation 
radiology imdersold to the profession 

There is a tendency to discontmue this 
madequate roentgen examination m the 
clmician’s offices The overhead of thor- 
ough techmcal x-ray procedures is now im- 
practical under depression stress and 
strain The careful dmiaan is finding that 
this method of practice is not giving him 
the results hoped for Prmapally, the 
public IS demandmg x-ray exammations 
by radiologists because of their complete- 
ness and because the costs of good examina- 
tions are identical 

It behooves us, therefore, to subscribe 
to the programs which may emanate from 
this congress for the quahfication of 
speaahsts in radiology We must attach 
our influence to the general program of the 
Amencan Medical Association for the 
quahfication of speaahsts in all fidds 


1103 Grand Avenue 
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Y, 


11 N the treatment of mahgnancy by 
I means of the protracted method of 
applymg radiation ivith hard \-rays 
of X effective 0 16 to 0 12 A , it is possible 


rag) A mere statement of the total dose 
m this brief manner, without the qualify- 
ing factors of time over which the treat- 
ments are extended, the mcrement per 




-C V 




to administer exceedmgly large total doses 
In the hterature we find reports of total 
doses as high as 7,800 r, yet the erj'thema 
dose with one apphcation would amount 
to only from 1,200 to 1,500 r (tissue scatter- 

* Recei' ed for publication Mnj IS 1934 


treatment, or if more than one field of 
radiation is used, the dose per field (in 
which case the total dose refers to the en- 
tire amount of radiation applied to all 
fields), makes the anab’sis of the treat- 
ment data in terms of cumulative dose (or, 
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as It IS sometimes called, the effective 3 The cumulative doses in roentgens are 
dose) difficult, if not impossible plotted as the ordinates and the total tune 

In order to determme the relationship in days over which the treatments are 
between the total and the cumulative extended are the abscissas The day of 
doses, we have used increments and time the first treatment has arbitrarily been 




tiacom-KiairjufcfX^KaS 4. 




mtervals which might be used m actual 
therapeutic practice, and have calculated 
the residual dose by means of a coefficient 
representing the loss of radiation effect 
of 0 08 as detennmed by Stenstrom and 
Mattick (1) for an \-ray beam of effective 
wave length of 0 16 A The results of 
these calculations, showing the cumulative 
dose as it changes from day to day, are 
arranged graphically m Figtnes 1, 2, and 


called the first day when plottmg the 
data, rather than zero The day mtervals 
for the treatments are indicated on each 
figure 

In the curves the sohd hue mdicates the 
values immediately foUowmg each treat- 
ment, or, m other words, it represents the 
residual dose plus the increment of each 
^eatment The broken hne mdicates the 
daily depreaation on the downward slope 
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111 ^ treatment of malignancy by 
means of the protracted method of 
radiation mth hard \-rays 
of X effective 0 16 to 0 12 A , it is possible 


ing) A mere statement of the total dose 
m this brief manner, without the qualify- 
ing factors of time over which the treat- 
ments are extended, the mcrement per 




to administer exceedmgly large total doses 
In the hterature we find reports of total 
doses as high as 7,S00 r, yet the erythema 
dose with one apphcation would amount 
to only from 1,200 to 1,500 r (tissue scatter- 

' Recei\ ed for publication May IS 1934 


treatment, or if more than one field of 
radiation is used, the dose per field (m 
which case the total dose refers to the en- 
tire amount of radiation applied to all 
fields), makes the analysis of the treat- 
ment data in terms of cumulative dose (or. 
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factory clinical procedure, is beyond the 
scope of this paper 

SUMMARY 

1 The statement of total dose alone is 
msuffiaent, when protracted radiation 
treatments are reported In respect to 
the skm effects, this report should mclude, 
m addition to the usual factors of quality 
of the beam and the mtensity m r per mm- 
ute, such information as the increment 
per treatment per field, and the mten^al 
for treatments of the same field 

2 Calculated on the basis that 0 OS 
represents a loss coefficient for hard 
x-rays, the information from the curves 


indicates that an increment of at least 200 
r daily is necessary in order to build up the 
cumulative dose to a peak of 200 r or more 
All other combinations of increments less 
than 400 r and varjnng time intervals, 
except as noted in the preceding sentence, 
and 400 r with two-day mten’-als, produce 
a condition of equilibrium in the tissues, 
when the loss of radiation effect per day is 
equal to the increment added 
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and the daily increment added by the 
perpendicular line In actual practice, 
treatments cannot be earned out with the 
regulanty indicated on these ounces, be- 
cause of Sundays and hohdays, when, as a 
rule, no treatments are given When an 
interruption of this sort occurs, the peak 
or cumulative value is lowered 
The cumulative doses mth increments 
of 100 r and mten^als for treatments of 
one and two days are shoivn m Figure 1 
In Figure 2 the increment is 200 r and 
the intervals are the same as m Figure 1 
In Figure 3 the mcrement is 300 r per 
treatment mth intervals for treatments of 
one, tjvo, and three da 3 ’^s Although 400 r 
represents an increment larger than ordi- 
narily used m protracted radiation \-ray 
therapy, nevertheless ive have calculated 
the cumulative doses for this increment, 
assuming mtervals of one, two, and three 
days With one-day mten'^als, a peak of 
2,000 r IS reached followmg the sivth incre- 
ment Wth two-day mten'^als, a peak of 
2,000 r is reached followmg the nmth 
increment on the seventeenth day A con- 
dition of equihbnum, however, is attained 
mth three-day mten^als at a level of 1,850 


may be seen from the curi^es Instead, 
the cumulative value builds up to a defi- 
mte level which remams unaltered with 
subsequent additional increments This 
condition we have called equilibrium, be- 
mg a level where the rate of fallmg off of 
the radiation effect is compensated for by 
that added each treatment lAOien such a 
condition is reached, the total dose will 
increase progressively with subsequent 
mcrements, whereas the cumulative dose 
remams constant, and as a result the re- 
lationship between cumu]atii’'e and total 
dose cannot he expressed m simple terms 
This is better expressed m tabular form 
{"see Chart I) This state of equihbnum 
m the tissues with respect to radiation is 
comparable to a certam extent to that pro- 
duced by the saturation techmc The 
level of the pomt of equihbnum, however, 
IS dependent on both the magmtude of the 
mcrement and the time between successive 
treatments 

CHART r — THE CUJIULATJVE DOSE IN RE- 
SPECT TO THE TOTAL DOSE WITH THE 
VARIOUS INCREMENTS AND INTERVALS 


r on about the fiftieth da)'- 

An upper hmit of the cumulative dose 
of 2,000 r has been selected for these cal- 
culations This may represent a dose 
considerably m excess of that ordmanly 
used to produce an erythema, but, as 
mdicated m the protracted method, more 
pronounced reactions are to be desired, 
and It has been shown by Mattick (2) 
that doses of this order are necessary to 
produce reactions bordering on epider- 


molysis 

It IS evident from the cun'es that m 
order to build up to a peak value for the 
cumulative dose of 2,000 r, daily mcre- 


nents rangmg from 200 r up are necess^-- 
Two hundred roentgens daily build up to a 
leak value of 2,000 r m mnete^ treat- 
nents, while 300 r daily reach the same 
leak in mne treatments and 400 r with si\ 
laily mcrements However, with any other 
-ombmation of these mcremente and time 
nten'als, a peak is never obtained. 



In Figure 4 there is assembled a senes 
of curves, showing conditions of equi- 
hbnum at imnous levels of from 640 r up 
to 1,950 r, and the combinations necessary 
to produce these conditions 

UTiether the combmations of increment 
and mteiwal resultmg in the formation of a 
peak I'alue or those resultmg m a condition 
of equihbnum, represent the more satis- 
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quanbties for long periods of tune is based 
on the theory of increased sensitiinty of 
the cancer cell dunng mitosis W e believe, 
however, that the application of small 
quantities of radium for long penods of 


several successive days — We believe this 
procedure adds tremendously to the dan- 
gers of infection and metastasis If the 
uterine canal has been invaded once, we 
beheve further intra-utenne treatment 



time to metastasizmg cancer of mucous 
membranes is a nustake, because of the 
traumatism and mcreased danger of metas- 
tasis We have gradually adopted, there- 
fore, the practice of using large quantities 
of radon, such as 1,000 me , for short 
periods of tune 

3 Dilatation of the cermx — If the cervi- 
cal canal is obscured or obstructed by the 
cancer, as frequently happens it is im- 
possible to mtroduce a tube mto the utenne 
canal without a good deal of traumatism 
Attempts to dilate the canal cannot but 
add to the danger of metastasis by openmg 
up lymph and blood channels We be- 
lieve, therefore, mtra-uterme treatment 
should be delayed imtil treatment agamst 
or outside of the cervix has rendered it 
patent 

4 Some operators have advocated the 
daily insertion, withdrawal, and replace- 
ment of the iiitra-idenne applicator on 


should be delayed for a period of at least 
SIX weeks 

5 Implantation of radium needles in 
the cermx or parametrium — We beheve 
the implantation method of treatmg can- 
cer should be hnuted to small, well cir- 
cumsenbed lesions which experience has 
shown do not yield well to surface ir- 
radiation In the presence of a markedly 
infected field such as is common m cervical 
cancer, the implantation method may cause 
death from infecbon The dangers of 
inducing metastasis are also very obvious 
We advise strongly, therefore, agamst the 
current practice of implantmg the cervix 
6 Dosage — Unfortunately dosage can- 
not be standardiaed because no definite 
dosage is apphcable to all cases In 
plannmg dosage one must consider the 
location, size, and contour of the lesion 
We think the present tendency is toward 
too much irradiation Some recommend 




TECHNIC OF TREATMENT OF CANCER OF CERVIX WITH RADON' 

By FRANK EDWARD SIMPSON, M D , Chicago 


HE character and e\tent of the tumor 
and the technic of treatment are the 
two most important factors in the 
prognosis of cemcal cancer under radium 
If the cancer is confined to the cennv 


than the healing of cemcal carcmoma when 
the local conditions are not too unfavorable 
As much depends on the technie, we wish 
to discuss briefly some of the I'anous wa}^ 
of usmg radium 



and is not made to metastasize by mjudi- 
cious handhng or treatment, the ultimate 
results are good m a considerable percentage 
of cases If the cancer has spread shghtly 
to the parametria or adjacent vaginal wall, 
the ultimate results may still be good 
provided the extensions of the growth are 
withm the effective field of local irradia- 
tion 

If the growth has extended to the lymph 
nodes beyond the effective field of local 
irradiation, the ultimate results are poor 
Nothmg m medicme is more stnkmg 

1 Read before the American Congress of Radiolog> 
at Chicago Sept 25-30 1933 


1 S/ia// radium or radon be used ? — In 
giving mtra-utenne treatment for cemcal 
cancer radon has the advantage of being 
much less bulky than radium We believe 
the cemx should never be dilated as long 
as active carcmoma is present Radon 
can be introduced m a tube so small that 
cemcal dilatation is unnecessary The 
possession of sufficient quantities of radon 
makes the aramentanum much more 
flexible, but the effects of radium and 
radon are, of course, the same 

2 Some recommend the use of small 
quantities of radium, such as 25 or 50 
milligrams — The application of small 
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A ROENTGEN EXAMINATION OF THE CHEST OF 500 NEWBORN INFANTS FOR 
PATHOLOGY OTHER THAN ENLARGED THYMUS' 

By LEON SOLIS-COHEN, M D . and SAMUEL BRUCK, M D , PhiJadelpJm 


^HE authors, beheving that the study of 
pulmonary roentgen pathology must be- 
ginwith the newborn infantand continue 
throughout hfe, have undertaken to study 
the vanous shadows depicted upon roent- 
gen films m the newborn infant, and present 
their findmgs (1) of existing conditions 
wi thin the thoraac cage other than en- 
larged thymus, (2) a complete thymus 
study, (3) the detenmnation of any condi- 
tions that would give rise chmcally to 
symptoms that would be confused with 
the so-called dyspnea of thymic origin 
The foUowmg report deals with the first 
phase of this study 

For the past four or five years, with the 
co-operation of the obstetncal department, 
a roentgen exammation of the chest of 
every child bom at the Jewish Hospital 
has been made within the first few days of 
its life, to detenmne the presence or ab- 
sence of an enlarged thymus 

Withm the last two years, the’ method 
adopted for this exammation has been 
modeled after the one used by Pancoast 
and his confr&res at the Umversity of 
Pennsylvama Hospital Each infant is 
exanuned m inspiration and in expiration 
and in the lateral as well as the antero- 
postenor position, but m the recumbent 
and not in the erect posture This change 
was made because we felt that the newborn 
infant is always recumbent, and of its ovra 
vohtion and accord cannot assume any 
other position Therefore, the effects of 
an enlarged thymus on the tracheal lumen 
must be determmed m the recumbent posi- 
tion to judge whether or not this produces 
compression or displacement of the trachea 
m the posture natural to the patient 

The results of this thymus study are m 
the process of investigation and will be 
reported at some future time 

* Presented before the American Congress of Radi- 
ologj at Chicago Sept 25-30 1933 


During the last wmter [1932-33], one 
of our Philadelphia roentgenologists, E J 
Bertiu, presented before the Philadelphia 
Roentgen Ray Society, films of about ten 
newborn children which he thought showed 
a possible pneumothorax This stimu- 
lated us to review our vast material of 
chests of newborn mfants, to see whether 
we could find similar evidence of pneumo- 
thorax, and mcidentally any other ab- 
normalities m the chests aside from en- 
larged thymus 

Five hundred cases were taken, within 
the first week of hfe, without any special 
selection They were hsted for the foUow- 
mg abnormahties in both the inspiratory 
and expiratory phases, namely pneumo- 
thorax, atelectasis, and the amount of air 
m the esophagus Inadentally, we thought 
that we would mvestigate the cardio- 
thoraac ratio, the shape of the heart, 
and any abnormahties that rmght be en- 
countered These films were made at a 
distance of three feet and therefore the 
estimation of the cardio-thoracic ratio was 
not as accurate as if these patients had been 
exammed m the erect posture at a distance 
of six feet 

Sliadaws of Extrinsic Origin — At the 
out-set, certain shadows were encountered 
which could not be explamed satisfactorily 
There were sharply defined hues noted on 
some of the films, which when seen on the 
chest only, could readily be mistaken for 
the outhne of a non-expanded lung or com- 
pressed lung, which could conceivably be 
produced by air m the pleural cavity In- 
asmuch as we sometimes found similar 
hnes contmmng mto the abdomen or con- 
fined entirely to the abdomen, we took suc- 
cessive radiograms of a number of patients, 
and found that these hnes were defimtely 
due to skm folds, or to folds m the material 
used between the patient and the x-ray 
cassette (See Fig 1 ) 
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5.000 or more me -hrs to the interior of 
the cenox, a dose which we regard as very 
excessive 

Using four portals of entry (two lateral 
fomices, inferior aspect of cervnx, intenor 
of uterus), we beheve a total dosage of 

6.000 me -hrs should seldom be exceeded 

TECHNIC 

We thmk it is futile and unnecessar}’’ 
to give preliminary douches or other treat- 
ment under a mistaken notion that one can 
“clean up” the field The patient is in 
danger if we grasp the cervix with the 
tenaculum forceps or curette or cautenze 
the growth Dilatation of the cancerous 
cervnx should never be practised We 
are opposed to makmg a trough for the 
msertion of radium tubes or to any sort of 
partial operation on the cervix when there 
IS a certainty — a suspiaon, even — of can- 
cer 

Our method of attack is by surface 
irradiations against the cervix and lateral 
fomices and within the uterine canal with 
a large quantity of radon for a mmimum 
of time We believe the best results are 
obtained by usmg, as far as possible, the 
“selective” rather than a too “caustic” 
method "Bums” should be sedulously 
avoided 

The cervix is exposed very carefully 
with a long bivalve speculum A gold 
plate, 4 mm thick, is then apphed to the 
mside of the posterior blade of the specu- 
lum relatively to protect the rectum 
An appheator containmg approximately 

1,000 me of radon is grasped with an 8- 
mch rat-toothed forceps and placed care- 
fully against the cervix or m one lateral 
fomix The radon appheator should be 
large enough to cover the entire growth 

We fill the speculum with gauze packing 
and leave the speculum and forceps carr}’^- 
ing the radon m the vagma durmg the 


entue irradiation, which may last only 
fifteen or twenty mmutes One stnp of a 
T-bmder dependent from the pabent’s 
shoulders holds the speculum and a second 
stnp holds the forceps carrying the radon 
firmly but gently m posibon The tech 
me must, of course, be modified to suit 
individual cases 

In a few days a second irradiabon is 
given against the cervix or m the other 
lateral fomix These irradiabons are con- 
tinued until the estimated dose has been 
given 

When the cennx becomes patulous 
(which may occur m a few days or weeks), 
we mtroduce a flexible lead tube contain- 
ing the radon mto the entire uterme canal, 
Without anesthesia and without pulling 
down or dilatmg the cervix Bemg readily 
bent and only 4 mm m diameter, the 
lead tube contaimng the radon can be 
mtroduced as easily as a sound A tube 
1 cm long and containmg 600 me of radon 
may be left m the uterus four hours, but 
we regard this as a maximum dose The 
total dosage agamst the cervix and in the 
lateral fomices should not ordinarily ex- 
ceed 3,000 mflheune-hours 

The entire local irradiation may be 
earned out m about three weeks The 
pelvic girdle may be irradiated m the usual 
way with the radium bomb and x-rays, 
but it is difficult to determme how much 
this type of treatment influences the final 
result If cancer cells have migrated to the 
deeper parts of the pelvis beyond the 
effective field of local irradiation, aU types 
of so-called “deep radiation therapy” 
are, as a rule, palhative only 
Most patients remain ambulatory dur- 
mg the entire treatment Patients too 
far adx''anced for strong “curative” meas- 
ures should receive only palliative irradia- 
tion, as nothmg is gamed and much harm 
may be done by severely mjunng normal 
tissues 
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it was above 50 per cent, 7 per cent have 
no measurements The probabihties are 
that the cardio-thoracic ratio m these 
practically normal infants did not vary 
materially from the normal adult's Far- 
rell makes a similar statement \\Tiether 
or not the relative size of the thymus 
affects the cardio-thoracic ratio will be 
mvestigated m our thymus study 

Air in the Esophagus — An interestmg 
findmg was the rather frequent occurrence 
of cases m which the esophagus was dis- 
tended with air As a general rule, where 
air was present m the esophagus, it was 
noted both m the mspnatory and expu-a- 
tory phases, sometimes bemg more marked 
in one than m the other The presence of 
air m the esophagus did not depend upon 
the fact that the infants were examined 
immediately after feeding Practically all 
of them, those showmg air in the esophagus 
and those free from air in the esophagus, 
were examined at the same time of day, 
and the same penod after feeding These 
ex amin ations were made m the majonty 
of cases at least one and one-half hours after 
meals The presence of air m the esopha- 
gus m itself should not be surpnsmg 
masmuch as the infants are probably con- 
stantly swallowmg am, but even so it is 
seen much more frequently than in the 
older children or adults Why the esopha- 
gus m newborn infants should retain 
am sufficiently long to be visualized on an 
x-ray film is not apparent, except the 
fact that m newborn infants the cardio- 
esophageal opemng in the stomach is much 
more patulous than m the adult and would 
allow the regurgitation of stomach am mto 
the esophagus Still, amount or presence 
of am in the esophagus was not dependent 
upon the presence or amount of am m the 
stomach since there were many cases m 
which am was not present in the stomach 
and was noted in the esophagus The 
fact that the infants are exatmned m a 
recumbent position may probably help to 
explain this findmg, since it is well known 
that the esophagus will retain its contents 
longer m the recumbent position than in 
the erect position (Figure 2 shows a large 



Fig 2 Air m the esophagus 


amount of gas present in the esopha- 
gus, producmg esophageal distention 
This IS not evidence of cardiospasm, as m 
the infant spasm could not be of such in- 
tensity as to prevent am gettmg mto the 
stomach Babies that cry a lot or suck 
them fingers swallow am readily and the 
patulousness of the cardio-esophageal 
sphmcter is more responsible for the am 
than the opposite condition, namely, 
spasm ) 

Interlobar Pleura — ^The National Tuber- 
culosis Assocation appomted a committee 
to detemime what should be considered a 
normal appearance of a chest, as depicted 
on a roentgen fiilm This committee de- 
cided that a visible interlobar pleura on 
the right side, which, of course, is sup- 
posed to mdicate thickemng of the pleura, 
should be considered a normal finding’ 
If we are to suppose that m order to be- 
come visible on an x-ray film, the mter- 
lobar pleura on the nght side must be 
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Shape of Heart —We divided the shapes 
of the heart into three types, the globular, 
the pear-shaped, and the intermediate It 
was found that ui 402 cases, about SO per 
cent, the heart was pear-shaped, much hke 
the adult heart, m 90 cases, about 18 per 
cent, the heart was globular, and that the 
cardiac silhouette was intermediate be- 
tween these two types m about 2 per cent 
of the cases This classification of cardiac 
contour differs somewhat and is somewhat 
simpler than that noted by Farrell, = but in 
the mam it corroborates his findmgs 

One would suppose that durmg the ex- 
piatory phase, when the 
shadows are elevated, the heart shado 
would also broaden out, and measure i^re 
than m the mspiratory phase 
found such to be the case It is 
acknowledged by the cardiologists ^he 

phases of respiration f dcSs 

die size of the cardiac shadow than does 

John T Jr 

of the Chest of the Newborn ^ ■' 

Roentgenol and Rad Ther August 1930 


systole or diastole As a matter of fact, 
in the present mvestigation, the cardiac 
measurement decreased m the expirator)" 
phase m 226 of the 472 cases measured, 
t e , in 48 per cent It mcreased in 40 per 
cent, and remamed practically the same in 
7 per cent This is somewhat at vanance 
with the findmgs of Farrell, noted m the 
article quoted above, m which he states 
that in all his cases the chest narrows and 
the heart enlarges m expiration The 
authors have endeavored to account for 
this and have thought that the foUowmg 
imght be an explanation 

The size of the chest durmg respiration 
is determmed by various factors, such as 
the movements of the diaphragms and the 
movements of the bony costal cage In 
the inspiratory act, when the nbs are 
elevated, the transverse diameter of the 
chest would naturally be greater If the 
costal cage does not partiapate to any 
great extent m the inspiratory act, and the 
changes in the size of the mtrathoracic 
camtv are effected mainly by the move- 
ments of the diaphragms, then it is possi- 
ble that durmg ^e mspiratory act, when 
the diaphragm descends, the transverse 
diameter of the heart would not be m- 
creased or may even be decreased This 
IS not at all surprising, for m the mfant the 
heart hes transverselj" rather than longi- 
tudmally, as m the older child and adult 
Hence, the apex, and for that matter any 
part of the heart, does not, as far as we 
know, at all come m contact with the 


diaphragm 

The authors beheve that this would 
fnr tVip fact that m some cases 


the transverse diameter of the chest uu 
creased, m some cases decreased, and 
m some cases remamed constant How- 


ever, we must remember that respiration 
in mfanry is chiefly abdominal rather than 


thoracic 

Pjj j-efercnce to the cardio-thoracic ratio, 
this varied somewhat in the 500 cases 
In mspiration, m 24 per cent it was below 
50 per cent and m 68 per cent it was above 
50 per cent In expiration, m 13 per cent 
It was below 50 per cent and m 79 per cent 
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should be more marked and seen more 
frequently m the expiratory than m the 
inspiratory phase It is conceivable that 
if there is ordy a small amount of air m the 
plemal cavity, expansion of the lung 
during inspiration would produce a closer 
approximation of the parietal and visceral 
pleura, and at times might obhterate the 
evidence of the pneumothorax entirely 
As a matter of fact, the appearance sug- 
gestive of air m the pleural sac was seen 
m inspiration m nme cases, and m expira- 
tion m only three cases 

It IS also rather unlikely that were defi- 
mte pneumothorax present m these cases, 
there would be complete absence of chmcal 
signs, such as dyspnea, cyanosis, and 
cough In none of these 11 cases was 
chmcal evidence present, and the observa- 
tion was made m all only because we were 
searchmg for it 

Furthermore, one should be able to 
find some cause for the presence of air m 
the pleural cavity before defimtely con- 
cludmg that it is present, however sug- 
gestive may be the shadows observed 
It is conceivable that artifiaal means of 
resusatatmg an mfant could produce a 
rupture of some of the air vesicles, through 
high mtrapuhnonary pressure from forable 
inflation A careful analysis of the his- 
tory m these failed, however, to reveal 
even one m which artificial resusatation 
had been employed One might suppose 
that the pneumothorax had occurred 
spontaneously, from forced mspuatory 
effort on the part of the infant itself at 
birth, but m that case there should be a 
larger proportion of instances than we 
were able to find Fortunately for these 
infants, none of the cases have gone to 
autopsy Therefore, this method of com- 
parison and corroboration has not been 
available However, while it cannot be 
stated dogmatically that these shadows 
are demonstrative of pneumothorax, 
neither can pneumothorax be defimtely 
excluded It is logical, nevertheless, to 
suppose that they may represent some 
other condition, which we are not as yet 
able to recognize Meanwhile, careful and 



Fig 5 Congenital absence of the left lung 
Note the size of the left thoracic cage 


more general studies of cases of this sort 
should be made It would be well, when 
possible to do so safely, to re-ray such 
patients Unfortunately, smce this study 
was undertaken, no case has been en- 
countered that showed the shadows under 
discussion, but opportumties for further 
observation will undoubtedly occur, and 
the results of serial studies m such in- 
stances will be reported at some future 
tune (See Fig 3 ) 

Atelectasis — In our senes of 500 cases, 
we found 20 cases (4 per cent) that 
showed failure of complete expansion in 
both lungs We3muUer, BeU, and Kjahu- 
hk* found one infant m twenty-five who 
showed anythmg suggesting atelectasis, 
which is m accord with our observations 
The roentgen and pediatnc literature re- 
cently has been paying a good deal of 
attention to atelectasis m the newborn 
infant In order to disting^msh the col- 
lapse of au vesicles consequent upon bron- 

* WeymuUer, C A , BeU, A L L , and Krahuht, 
L, Roentgenographic Changes in the Thorax of 
Nor^ Newborn Babies, Daily Roentgenographic 
Study of 25 Normal Babies during First 14 Days of 
Life Am Jour Dis Child , 1928, 35, 837-855 
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rig 3 Shadow simulating pneumothorax on nght Fig 4 Anencephaly, still bulh Note that the 
side present only m expiration thoracic cage is identical in size with the unexpanded 

lungs 


thickened, it follows that this shadow 
should never be visible on the film of a 
normal newborn mfant, since the possi- 
bdity of a thickened pleura ansing m intra- 
uterine life IS very remote Yet m 37 
cases of the 500 (that is, 7 per cent), the 
interlobar pleura is distinctly visible 
Our observation in respect to the shadow 
of the thickened pleura, confirms the 
findmg of Charles A Weymuller, ALL 
Bell, and A A Tnvdino,^ who reported 
the fact that m full-term infants, the 
hne of interlobar pleura was found quite 
regularly, however, we did not find it 
qmte as regularly as we were led to infer 
from the report of these writers 

Pneumothorax — In 1 1 cases of the 500, 
approximately 2 per cent, a distmct hne 
could be seen on the right side m four cases 
and on the left m seven cases, which had 
the appearance of the external boundary 
of a compressed lung, as is so frequently 

’ Weymuller Charles A Bell ALL and 
Tnvilmo A A , Roentgenographic Changes m the 
Thorax of Normal Premature Babies Am Jour 
Dis Child March 1930 43, 5S5-593 


seen m artifiaal pneumothorax as apphed 
in the treatment of tuberculosis The 
lung-field internal to this hne showed 
defimte markmgs indicative of lung struc- 
ture, whereas m the lung-field external 
to this line there was practically a complete 
absence of lung markmgs It presented, 
indeed, the exact appearance of air in the 
pleural cavity We are not prepared to 
say whether or not this is a correct inter- 
pretabon It would seem reasonable to 
suppose that if there actually is a pneumo- 
thorax, certam criteria should be present 
Whatever the condition be, it was un- 
doubtedly present at birth Smce some 
of these cases were examined three to five 
days after birth, at least one or two by the 
law of averages should have presented con- 
comitant fluid in the pleural cavity, due to 
pleural irritation, as so often happens in 
pneumothorax, particularly of the spon- 
taneous type No appearance or symp- 
toms suggestmg flmd nere present m any 
of these cases Again, the evidence of 
pneumothorax should be present m both 
expuation and inspiration The signs 
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should be more marked and seen more 
frequently m the expiatory than m the 
mspnatory phase It is conceivable that 
if there is ordy a small amount of air in the 
pleural cavity, expansion of the lung 
during inspiration would produce a closer 
approximation of the parietal and \nsceral 
pleura, and at times might obhterate the 
evidence of the pneumothorax entirely 
As a matter of fact, the appearance sug- 
gestive of air in the pleural sac was seen 
in inspiration m rune cases, and in expira- 
tion m only three cases 

It IS also rather unlikely that were defi- 
mte pneumothorax present m these cases, 
there would be complete absence of chmcal 
signs, such as dyspnea, cyanosis, and 
cough In none of these 11 cases was 
clmical evidence present, and the observa- 
tion was made m all only because we were 
searchmg for it 

Furthermore, one should be able to 
find some cause for the presence of au m 
the pleural cavity before definitely con- 
cludmg that it is present, however sug- 
gestive may be the shadows observed 
It IS conceivable that artificial means of 
resusatating an mfant could produce a 
rupture of some of the air vesicles, through 
high mtrapuhnonary pressure from forable 
inflation A careful analysis of the his- 
tory m these failed, however, to reveal 
even one m which artifiaal resuscitation 
had been employed One rmght suppose 
that the pneumothorax had occurred 
spontaneously, from forced mspuatory 
effort on the part of the infant itself at 
birth, but m that case there should be a 
larger proportion of instances than we 
were able to find Fortunately for these 
infants, none of the cases have gone to 
autopsy Therefore, this method of com- 
parison and corroboration has not been 
available However, while it cannot be 
stated dogmatically that these shadows 
are demonstrative of pneumothorax, 
neither can pneumothorax be defimtely 
excluded It is logical, nevertheless, to 
suppose that they may represent some 
other condition, which we are not as yet 
able to recogmze Meanwhile, careful and 



Fig 5 Congenital absence of the left lung 
Note the size of the left thoracic cage 


more general studies of cases of this sort 
should be made It would be well, when 
possible to do so safely, to re-ray such 
patients Unfortunately, smce this study 
was undertaken, no case has been en- 
countered that showed the shadows under 
discussion, but opportumties for further 
observation will undoubtedly occur, and 
the results of serial studies m such in- 
stances will be reported at some future 
tune (See Fig 3 ) 

Atelectasis — In our senes of 500 cases, 
we found 20 cases (4 per cent) that 
showed failure of complete expansion in 
both limgs WeymuUer, Bell, and Ehrahu- 
hk^ found one infant in twenty-five who 
showed anythmg suggestmg atelectasis, 
which IS m accord with our observations 
The roentgen and pediatnc hterature re- 
cently has been paying a good deal of 
attention to atelectasis m the newborn 
infant In order to distingmsh the col- 
lapse of air vesicles consequent upon bron- 
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Tig 0 Ancctasia, 24 hours after birth Note the 
lobular areas of non-cxpanston on the right side 

chial obstruction from the lack of aeration 
due to a failure of expansion, we are m- 
clmed to use the term “non-expansion of 
the lung’’ for this latter condition, or the 
Greek term, aneclasia, restricting ate- 
lectasis to the obstructive condition (Figs 
6 and 7) There is no doubt that failure 
to expand the lung completely occurs much 
more frequently than we formerly believed, 
and doubtless many of the cases of cyanosis 
that were assumed to result from thymic 
enlargement, were instances of such failure 
Should one expect to find the same 
roentgen signs of non-expansion of the 
lung m the newborn infant as are found in 
the atelectasis resulting from bronchial 
obstruction? The writers believe not 
in the still-bom infant, the pulmonaiy 
fields present a uniform density that fills 
up the entire thoracic cage (Fig 4} 
The size of the cage is identical with the 
size of the unexpanded lungs WTien the 
lungs are expanded by the intake of an 
after birth, the thoraac cavity expands 
commensurately to accommodate the in- 
creased pulmonary volume Hereafter, 
the thoracic cage grows with the size of 
the intra-puhnonary contents, but can no 


Fig 7 Anectasia 48 hours after Figure 6 Note 
expansion of right lung 

longer dimmish its size to conform to a 
decrease in pulmonary structure from 
obstructive atelectasis This is well shown 
in Figure 5 It is the roentgenogram of a 
newborn infant with congemtal absence 
of the left lung On the nght side where 
normal pulmonary structure is seen, the 
chest cavity has enlarged and expanded to 
accommodate the increased pulmonary 
volume On the left side where no lung 
IS present, the thoracic cavity remains 
flattened, unexpanded, and just the same 
size as it was m mtra-utenne hfe If then, 
m adult hfe, an atelectasis occurs m one 
lung or a portion of the lung, dummshing 
its volume, the space m the thoraac cage 
must be filled up by an ascent of the dia- 
phragm and movmg over of the heart and 
mediastmal structure to the side of the 
lesion, and increased aeration of the 
opposite lung-field with mcreased size of 
the air vesicles In the newborn infant, 
however, before complete expansion, the 
thoracic cage is as large as the volume of 
the chest organs Hence, if there be fail- 
ure of complete expansion of a lung or a 
po^on of a lung, additional or displaced 
structures are not n 
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txa space The pronounced cardiac and 
mediastinal displacements that are seen 
m the atelectasis of bronchial obstruction 
do not then occur Further non-expansion 
of a whole limg m the newborn is rare 
The form of non-expansion which usually 
occurs, involves either a lobe or small 
lobular areas throughout one or both lung- 
fields The authors have traced some of 
these cases by daily examinations or exami- 
nations every 48 hours and have demon- 
strated very clearly the gradual expan- 
sions of these non-expanded portions of the 
lungs They can, therefore, defimtely 
state that while cases do occur in which 
there is partial non-expansion of the pul- 
monary fields, it IS m the majonty of these 
cases, a temporary condition only, and 
gradually clears up durmg the first week 
of hfe Of aU the cases m which there 
was failure of expansion, not one was per- 
manent, nor were any deleterious after- 
effects noted 

One important observation was brought 
out by the method of exammation m both 
the mspiratory and expiratory phases 
One might suppose that the evidence of 
atelectasis would be much more marked 
durmg expiration than durmg mspnation, 
because a part of the lung not fully ex- 
panded would show more evidence of aera- 
tion durmg the tune of mtake Agam, 
small areas of non-expansion nught be ob- 
scured by complete aeration of contiguous 
air vesicles durmg the inspiratory act 
In our group of 20 cases of non-expansion, 
four of them were noted only dunng m- 
spiration, one of them only durmg expira- 
tion, and the remainder durmg both in- 
spiration and expiration 
It is very difficult to determme m the 
four cases, m which non-expansion was 


detected, why this should be so One 
nught well question whether a mottled 
increase in density throughout a lung- 
field or a more or less localized area of 
increased density in a lung-field could be 
a non-expansion of the lung, and yet dis- 
appear dunng the expiratory phase Be- 
cause of these four cases, we are inchned 
to believe that a defimte diagnosis of non- 
expansion of the lung should only be made 
if this evidence is present m the expiratory 
phase or durmg both expiration and mspira- 
tion Fortunately, if the infant is ex- 
ammed m only one phase of respiration, it is 
usually m expiration, because it is so much 
easier to catch a crying infant in that phase 

SUMMARY 

If this study has not revealed any very 
marked or very unusual pathologic or ab- 
normal processes, it has directed attention 
to some rather mterestmg observations 
Certain it is that we must keep m mmd the 
possibihty of failure of expansion of the 
lung, or anectasia, as a source of those 
symptoms that heretofore have nearly 
always been ascnbed to enlarged thymus 
We have also come to the conclusion that 
much more may be gamed in exammation 
of the chest of these newborn mfants, and 
much more mtelhgent interpretations made 
of those films, if taken both durmg expira- 
bon and inspiration, even where the ques- 
tion of enlarged thymus does not enter 
The authors are very desirous to have other 
roentgenologists note the shadows which 
may be interpreted as possible pneumo- 
thorax and help to deter min e whether or 
not there actually is any air m the pleural 
sac in mfants showing the appearance 
described 
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INTRODUCTION 

jjlpOLLOWING trauma, pen-articular 
p calcification is frequently seen in the 
regions of the shoulder, elbow, hip, 
and knee In the shoulder, this usually oc- 
curs in the subacromial bursa or in the sup- 
raspinatus tendon after a tear Calafica- 
tion and ossification are seen m the bursse of 
the elbow or in the soft tissues after ex- 
travasation of blood accompanying frac- 
tures The bursse in the region of the 
greater trochanter of the femur are subject 
to trauma from direct blows calcification 
IS occasional!} found here The bursa be- 
tween the gluteus maximus muscle and the 
trochanter is most often the seat of inflam- 
mation in this region 
The knee is subjected to more trauma 
perhaps than any other joint of the body 
for the reason that it depends entirely on 
ligamentous structures for its stability Be- 
cause of its important functions of weight- 
bearing and walkmg, relatively mmor af- 
fections are attended by great disability It 
IS probably for this reason that calcification 
and ossification, in the region of the medial 
femoral condyle, are considered to be im- 
portant disease entities — first described by 
Pellegnm, in 1905, and now known as 
PeUegnm-Stieda’s disease 

historical 

In 1905, K6hler and PeUegnm (S) 
independently reported this condition 
Kohler’s description was radiographic, it 
was pubhshed in an atlas on normal and 
pathologic anatomy Pellegnm gave a 
more complete descnption of the disease 
including the history and morbid anatomy 
Neither of these descnptions received much 
pubhcity Kohler's because It was man at- 

1 Received for publication May S 1934 


las on anatomy, and Pellegrini’s because 
it was m a not widely known journal which 
IS no longer pubhshed and is now difficult to 
procure To Stieda (11) belongs the credit 
for bnngmg this condition effectivelj be- 
fore the medical profession In 1907, he re- 
ported SIX cases of the disease before the 
third German Congress of Radiologists, at 
Berhn He beheved that fracture was the 
basic cause of the disease This was pro 
duced by a portion of the mtemal condyle 
bemg broken off by external force, or by 
muscular contraction 

More recent authors have disagreed with 
this conception of the syndrome The ex- 
perimental work of SchuUer and Wed (3) has 
thrown doubt upon Stieda’s ongmal idea of 
fracture as the underlying cause Vogel, 
Preiser, and others have a different concep- 
tion Many articles deahng with this con- 
dition have appeared m the medical htera- 
tures of France, Germany, and Ital}'’ So 
far as we have been able to determine, 
Kulowski (5) has written and pubhshed the 
only article m Enghsh descnbmg this dis- 
ease (See note on page ISS ) 

ETIOLOGY 

Authors have generally agreed that the 
cause of this calcification is trauma This 
IS the result of a direct blow over the medial 
femoral condyle or a torsion of the knee 
when flexed and abducted The medial as- 
pect of the knee is subject to these mjunes 
because of the foUoivmg reasons First, the 
distortion of the jomt by forced abducbon 
of the leg , second, the normal shght valgus 
position of the knee, third, the strong de- 
fensive contraction which occurs m the ad- 
ductor and quadriceps muscles during 
stress, fourth, mjuty to the deep and super- 
fiaal anastomotic vascular network which 
gives nse to the hematoma The site of 
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the calcification which anses from the 
hematoma can be seen from Figure 1 The 
structures involved are the internal lateral 
ligament or the tendons of the adductor 
muscles 


trauma a metaplasia from fibrous tissue to 
osseous tissue occurred Stieda (11) de- 
scnbed a fracture He maintained that a 
fragment was blasted off the internal 
femoral condyle, and supported his conten- 
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RIGHT KNEE - POSTERIOR VIEW 


Fig 1 Right knee from bdiind Anatomic structures mvolved m PeUegnni- 
Sueda s disease t c the internal lateral ligament and the adductor insertion 


PATHOLOGY 


The pathogenesis from the trauma to the 
full blown picture has been the subject of 
much discussion and numerous hypotheses 
Pellegrini (S) beheved that as a result of the 


tion by statmg that his cases showed crepi- 
tation and mcreased lateral mobihty 
Milesi (6) held that a calcification oc- 
curred in the soft tissue smular to that seen 
m the neighborhood of other joints Bis- 
tolfi (1) beheved that a definite uenosteal 





tear and displacement took place from 
which the new bone was formed Ewald 
and others felt that the best explanation 
was that of a myositis ossificans Some 
authors ascnbe the lesion to a tear of the 
supenor attachment of the tibial collateral 
ligament, others, to the adductor attach- 
ment 

Gay-Bonnet and Stefanini (4) consider it 
to be a local calcification There is injury 
with an ossifiable medium, i e , an intersti- 
tial hematoma Bistolfi (1) behei es injury 
of the anastomotic vascular network in the 
deep and superficial structures of the knee 
may be a factor in producing a marked con- 
gestion in this region In addition to the 
nch blood supply and the connective tissue 
present, the condyles furnish an ample sup- 
ply of calcium for the new ossification Ac- 
cording to Caj'^-Bonnet and Stefamm (4), 
the following then occurs the degenerat- 
ing red blood cells are replaced by em- 
bryonal cells, congestion and edema co- 
exist, all factors necessarj^ for calcification 
are present The calcification is thus ex- 
plained by the presence, locally, of em- 
br)''onal cells, congestion, edema, and the 
nearby storehouse of calcium 

Schuller and Weil, m 1923, injected an 
opaque substance into the tendon of the ad- 
ductor magnus muscle in fresh cadavera 
Roentgenograms of the knees were made 
The films showed a semilunar shadow with 
Its apex toward the greatest protrusion of 
the internal epicondyle, and with its base 
toward the thigh muscles The substance 
was then injected in the internal lateral 
hgament of the knee, and the shadow in the 
films assumed an elongated shape m a posi- 
tion parallel to the epicondylar margm 
The supenor limit stopped suddenly just 
below the epicondjde From these experi- 
ments, the authors concluded that the on- 
gin of the osseous mass was not from peno- 
steum, but from connectix^e tissue— a 
metaplasia resulfang from a contusion or a 
tear caused by a strong contraction of the 
adductor magnus muscle 

The early conception of fracture of the 
internal condyle has been large!)'" aban- 
doned The bone-like tissue which de- 


x^elops following mjury is believed by 
Bistolfi (1) to anse from penosteal dis- 
placement However, he considers the 
surroundmg connective tissue as a more 
important factor m producing the new- 
growth According to him, the internal 
lateral hgament is the most frequent site of 
the calcification next m frequenc)’^ is the 
adductor insertion 

Kulowski (5) agrees with Bistolfi, Gay- 
Bonnet, and Stefamm that myositis ossi- 
ficans IS the basic pathologic process His 
operative findings substantiate this 

sxtuptoms and course 

Examination soon after mjury reveals 
local tenderness to palpation, swelhng, and 
linutation of motion A hematoma may 
be demonstrable Hemarthrosis or hydrar- 
throsis are rarely found X-ray films are 
negative at first, but those taken two to 
four weeks followmg injury reveal the cal- 
cifying area Subsequent films show in- 
creasing density (this is well illustrated m 
Case 5) Within a few days, the pam and 
swellmg subside but disabihty and limita- 
tion of motion are quite likelj'" to persist 
for from one to two years Atrophy of 
the adductor muscles may occur 

DIAGNOSIS 

In injuries in the region of the mtemal 
femoral condyle, this disease must always 
be considered The diagnosis of Pelle- 
gnm-Stieda’s disease rests upon the his- 
tory, physical and x-ray findings The 
condition is always traumatic m origin, 
resulting from a direct blow over the in- 
ternal femoral condyle or a violent strain 
of the mtemal lateral hgament The 
disease is frequently found m industrial 
workers, usually men, between 25 and 
40 years of age It is rare in women and 
almost always umlateral 

The physical findmgs m a typical case 
are swelhng, local tenderness, and limita- 
tion of motion Hematoma may be demon- 
strable Hydrarthrosis and hemarthrosis 
are verj infrequently encountered How- 
ever, on physical examination, nothing may 
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Fig 2 Case 1 
ment 


Before treat- Fig 3 Case 1 After treat- 
ment calafication has disap 
peared 


Fig 4 Case 2 Calafication 
of the internal lateral ligament 


be demonstrable This is frequently the 
case and the exammer is much surpnsed 
later when x-ray films are made to see a 
well developed calafication over the mter- 
nal femoral condyle 

The x-ray findmgs in a typical case are as 
follows There is a crescent-shaped opaque 
body with the concavity directed toward 
the condyle, but separated from the latter 
by a clear space The ends are often slen- 
der The subjacent condyle presents a nor- 
mal silhouette N othing is seen which sug- 
gests any deformity of or depression m the 
mtemal condyle such as might occur with 
an osseous tearing A patient with the 
above history, physical and x-ray findings 
presents no difficulty to the physiaan, as a 
rule, m reaching a diagnosis In making a 
differential diagnosis one must exclude frac- 
ture (rare) of the mtemal femoral condyle, 
internal derangement of the knee, para- 
osteal arthropathies m paraplegic cases, 
enchondroma, and supracondylar proc- 
esses 

The roentgenogram will exclude fracture 
by demonstration of a normal silhouette 
of the medial side of the femur Internal 
derangements of the knee usually show no 


change demonstrable on the x-ray fiilms 
Para-osteal arthropathies m paraplegic 
cases can be ruled out by the history 
Enchondromas and supracondylar processes 
can be eliminated by form, contmuity with 
the shaft of the femur, and direction of 
growth The diagnosis once estabhshed, 
prognosis and treatment must be con- 
sidered 

PROGNOSIS 

A small percentage of cases may be 
troublesome The ultimate picture is often 
not seen for from one to two years Per- 
sistent limitation of motion, with pain, past 
90 degrees of flexion, and atrophy, espe- 
cially of the adductor group of muscles, are 
the most frequent sequelse seen Most 
cases do well under proper treatment 

TREATMENT 

The treatment should include (1) as- 
piration of the joint, if necessary, (2) im- 
mobilization of the jomt, to permit repair of 
the lesion If aspiration has been neces- 
sar)^ a compression bandage should be 
applied and immobilization accomplished 
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by application of a Cabot splint If no 
joint effusion has taken place, a leg cast or a 
plaster cyhnder is more comfortable Dur- 
ing the first week, the patient should be in- 
structed to practise frequently active con- 
traction of the quadriceps muscle to pre- 
vent atrophy 

\^''eight-beanng may be started the sec- 
ond week, provided the knee is supported 
by a compression, elastic, or felt and 
flannel bandage It is not believed that 
this active motion will aggravate the lesion 
Diathermy is by far the most valuable of 
the physical therapeutic adjuncts It does 
no harm and often arrests the process m 
its development, and wall sometimes pro- 
mote resoiption of the calcification Mas- 
sage may be permitted to the quadnceps re- 
gion and the calf muscles, but is absolutely 
contra-mdicated over or near the mvolved 
area Many feel that massage is contra-in- 
dicated at any time, since if applied to or 
near the affected area it sen’-es only to in- 
crease the congestion and edema We feel 
it may be permitted to the above men- 
tioned areas, but only after the second 
week Surgery is indicated only m old 
cases, when the size of the mass mterferes 
with the mechamcs of the joint, but is to be 
thought of only after the calafication has 
reached completion 

CASE REPORTS 

Case 1 G H , female, aged 3S years, 
was first seen on Feb 14, 1933 Three 
weeks before, she had twisted her knee 
while doing cahsthenics No pam or dis- 
abihty was noticed until one day previous 
to her Ausit She had been ice skatmg and 
quite active in the meantime Evamma- 
tion revealed tenderness to palpation over 
the superior attachment of the mtemal 
lateral hgament of the left knee There 
was shght increase m lateral mobility and 
pain m the extremes of motion 

X-ra}'’ films revealed a serm-Iunar shadow 
of mcreased density near the median epi- 
condjde of the femur, typical of the calcifi- 
cation in Pellegnm-Stieda s disease (Fig 
2) There was also some degenerative 
arthritis m the knee jomt 


The patient was given diathermy lo 
cally and an elastic supportive bandage to 
the knee Her activity was restncted for a 
short time Symptoms entirely disap- 
peared in ten days She was last seen on 
March 10, 1934 There was no recurrence 
of symptoms Progress \-ray films show ed 
that the calcified deposit had disappeared 
(Fig 3) 

Case 2 L H , female, aged 45 )'’ears, an 
arthntic (chrome proliferative) under treat- 
ment for symptoms referable to the nght 
hip and knee No history of trauma could 
be eliated Few symptoms were assoa- 
ated mth the knee Marked limitation of 
motion was found There was present a 
thickemng of the soft tissues with local 
sweUmg and mcreased heat 

X-ray films showed calcification typical 
of Pellegnm-Stieda 's disease This was en- 
tirely an madental findmg (Fig 4) No 
treatment was directed toward the calafi- 
cation 

Case 3 F S , male, aged 61 years, had 
been m a motor accident five years pre- 
mously, in which he had sustamed fractures 
of both legs At the tune of admission 
to this hospital he complamed of stiffness 
of the left knee, which had been mjured 
at the tune of his acadent This was 
assoaated with arthntic symptoms in 
vanous other jomts Exanunation re- 
vealed no himtation of motion, but crepitus 
was ehated Increased lateral mobihty 
as compared with the opposite side was 
noted X-ray films showed calcification 
near the median femoral condyle The 
shadow measured 4 mm wide by 3 cm 
long There was endence of chrome hy- 
pertropluc arthritis of the knee joint 
present We felt certam that this patient 
had sustamed a tear of his mtemal lateral 
hgament at the tune of his motor accident, 
which was overlooked because of his frac- 
tures and other major mjunes (Fig 5) 

Case 4 G K , male, aged 23 years, was 
admitted to the Orthopedic Clime com- 
plaimng of swelling and pain in the left 
knee joint, one week after a motor accident 
He had been treated at the time of the ac- 
cident for multiple lacerations, cerebral 
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Ftg 5 Case 3 Marked calci 
fication of the mtemal lateral liga- 
ment 


Fig 6 Case 4 Roentgeno- 
gram taken immediately after in- 
jury No calcification is shown 


Fig 7 Case 4 Roentgeno- 
gram taken two months after in- 
jury There is calcification shown 


concussion, and contusions After tus dis- 
charge, he complained of symptoms m the 
left knee when he resumed his activity 
Examination disclosed effusion of the 
knee, pain on motion, increased lateral 
mobihty, and pam on palpation along the 
medial aspect of the ]omt X-ray films 
were negative, except for soft tissue swell- 
mg Diagnosis of a tom mternal lateral 
hgament was made The knee was as- 
pirated and 150 c c of blood and serum were 
obtamed A leg cast was apphed for three 
weeks, after which time it was bivalved and 
motion begun (Fig 6) A progress x-ray 
film taken two months later showed a 
shadow of soft tissue calcification, medial to 
the internal condyle of the left femur (Fig 
7) 

The patient improved The case was 
removed after four weeks, and a supportive 
bandage of flatmel and felt was worn for 
three weeks He was symptom-free and 
discharged as cured in three weeks 

Case 5 M P , male, aged 46 years, was 
admitted to the hospital folloiving a street 


acadent, with a head injury and a fracture 
of the nght fibular head He complained 
of some pain in the medial aspect of the 
nght knee A small amount of effusion 
was present in the knee joint 

X-ray film of the knee on adrmssion 
showed the fractured head of the fibula A 
leg case was apphed for three weeks, after 
which time it was bivalved and a progress 
roentgen exammation made This showed 
an mcxeased shadow of density in the soft 
tissues m the region of the mtemal femoral 
condyle The effusion had disappeared, 
bakes were then started Motion m the 
knee was lirmted to 10 or 15 degrees but im- 
proved with active exerases and physical 
therapy The patient was discharged from 
the hospital on Febmary 1 and followed 
thereafter as an out-patient, being last 
seen on March 5, 1934 X-ray films taken 
at that time showed a shadow not larger 
than before but of greater density (Figures 
8 and 9 are reproductions of films made at 
the time of the mjurj and eight weeks 
later, respectii’-ely ) 
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by application of a Cabot splint If no 
joint effusion has taken place, a leg cast or a 
plaster cylinder is more comfortable Dur- 
ing the first week, the patient should be in- 
structed to practise frequently active con- 
traction of the quadriceps muscle to pre- 
vent atrophy 

Weight-beanng may be started the sec- 
ond week, provided the knee is supported 
by a compression, elastic, or felt and 
flannel bandage It is not beheved that 
this active motion will aggravate the lesion 
Diathermy is by far the most valuable of 
the physical therapeutic adjuncts It does 
no harm and often arrests the process m 
its development, and •wall sometimes pro- 
mote resorption of the calcification Mas- 
sage may be permitted to the quadriceps re- 
gion and the calf muscles, but is absolutely 
contra-indicated over or near the involved 
area Many feel that massage is contra-m- 
dicated at any time, smce if applied to or 
near the affected area it serves only to in- 
crease the congestion and edema We feel 
it may be permitted to the above men- 
tioned areas, but only after the second 
week Surgery is indicated only in old 
cases, when the size of the mass mterferes 
with the mechamcs of the joint, but is to be 
thought of only after the calafication has 
reached completion 

CASE REPORTS 

Case 1 G H , female, aged 3S years, 
was first seen on Feb 14, 1933 Three 
weeks before, she had t'wisted her knee 
while doing cahsthemcs No pam or dis- 
abihty was noticed until one day previous 
to her lasit She had been ice skatmg and 
quite active in the meantime E'^anuna- 
tion revealed tenderness to palpation over 
the superior attachment of the internal 
lateral ligament of the left knee There 
was shght increase in lateral mobility and 
pain in the extremes of motion 

X-ray films revealed a senu-Iunar shadow 
of increased density near the median epi- 
condyle of the femur, Dqncal of 'the calcifi- 
cation in Pellegnm-Stieda’s disease (Fig 
2) There was also some degenerative 
arthritis m the knee joint 


The patient was given diathermy lo 
cally and an elastic supportive bandage to 
the knee Her activity was restncted for a 
short time Symptoms entirely disap- 
peared in ten days She was last seen on 
March 10, 1934 There was no recurrence 
of symptoms Progress \-ray films showed 
that the calcified deposit had disappeared 
(Fig 3) 

Case 2 L H , female, aged 45 years, an 
arthnbc (chrome prohferative) under treat- 
ment for syonptoms referable to the nght 
hip and knee No history of trauma could 
be ehated Few symptoms were assoa- 
ated with the knee Marked limitation of 
motion was found There was present a 
thickemng of the soft tissues ■with local 
swelhng and increased heat 

X-ray films showed calafication typical 
of Pellegrmi-Stieda’s disease This was en- 
tuely an madental findmg (Fig 4) No 
treatment was directed toward the calafi- 
cation 

Case 3 F S , male, aged 61 years, had 
been m a motor acadent five years pre- 
viously, in which he had sustamed fractures 
of both legs At the tune of admission 
to this hospital he complamed of stiffness 
of the left knee, which had been mjured 
at the time of his accident This was 
assoaated with arthritic symptoms in 
various other jomts Examination re- 
vealed no limitation of motion, but crepitus 
was ehated Increased lateral mobihty 
as compared -with the opposite side was 
noted X-ray films showed calcification 
near the median femoral condyle The 
shadow measured 4 mm wide by 3 cm 
long There was evidence of chrome hy- 
pertrophic arthritis of the knee joint 
present We felt certain that this patient 
had sustamed a tear of his internal lateral 
lig am ent at the time of his motor acadent, 
which was overlooked because of his frac- 
tures and other major mjunes (Fig 5) 

Case 4 G K , male, aged 23 years, was 
adnutted to the Orthopedic Climc com- 
plaimng of swelling and pain m the left 
knee joint, one week after a motor acadent 
He had been treated at the time of the ac- 
cident for multiple lacerations, cerebral 
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hematoma formation, chip fracture of the 
internal femoral condyle 

Some months after Stieda's ongmal ar- 
ticle, Vogel (3) published a work on “Typi- 
cal Fracture of the Internal Epicondyle of 
the Femur ” Since then Draudt, m 1911, 
has written “Fracture by Tearing of the 
Internal Epicondyle of the Femur," and 
Ishimoto and Kaneko have written "Frac- 
ture of the Internal Epicondyle of the 
Femur ’’ These last two, in order to es- 
tablish more firmly their conviction, pre- 
sented drawings done after radiographs In 
these they had traced opposite the osseous 
shadows a gap m the femur from whence 
the osseous fragments had become de- 
tached A complete account of the opera- 
tion for excision of the fragments was given 
with a description of the condylar wound 
Accordmg to Fredet (3), a fracture and 
calcification in the soft tissues are not 
mutually exclusive hypotheses He pre- 
sents pertinent evidence which mihtates 
agamst fracture ongin by settmg forth the 
following conditions, winch must be satis- 
fied before a diagnosis of fraction can be 
confirmed First, when the shadow of 
Stieda appears on the radiograph done 
immediately or shortly after injury , second, 
when the osseous shadow presents a frac- 
ture aspect (quite different from the cres- 
centic shape usually seen), third, when 
the radiograph shows on the condyle by 
means of a depression the relief of the frag- 
ments opposite, fourth, when such a de- 
pression, an osseous defect, is found at 
operation, fifth, when the osseous frag- 
ment, extirpated, presents the structure of 
normal bone 

However, in the ordinary rule, the ap- 
pearance of the osseous mass is not contem- 
porary with traumatism A radiograph 
made at the moment of the acadent 
or in the early days thereafter shows noth- 
mg The mass ordinarily does not appear 
until the second week , thus, it carmot then 
be considered a fragment detached from 
the condyle at the moment of mjury This 
shadow is at first scarcely apparent and in- 
creases progressively m size Histologic 
examination of osseous masses has shown 


them to have all the characteristics of an 
ossification Such were those descnbed by 
Pellegnm in 1905, Vogel in 1908, Schuller, 
Weil, and others 

The consensus of opimon at present 
seems to disfavor the fracture hypothesis 
and incline to the opposite view A review 
of out cases from the history, radiographic, 
and chmcal evidence favors the calcifica- 
tion or ossification theory We feel cer- 
tain that fractures did not exist m any of 
them 


SUMMARY AND CONCLUSIONS 

I The history of the development of 
the syndrome is presented 

II The etiology, pathology, diagnosis, 
treatment, and prognosis are considered 

1 The etiology is always trau- 
matic — a blow on the mternal 
condyle or torsion of the knee 
when flexed and adducted, 
constituting strain of the inter- 
nal lateral hgament 

2 The pathologic process is es- 
sentially a myositis ossificans, 
though contrary opinions have 
been cited 

3 The diagnosis rests upon the 
history and the physical and 
x-ray findings The x-ray 
findings at first are negative 
Later, roentgenograms show 
the typical crescent-shaped 
shadow with the concavity 
directed toward the internal 
condyle of the femur, but sepa- 
rated from it by a clear space 

4 Treatment IS conservative In 
the early stages, diathermy 
and heat are valuable, but 
massage to the affected area it- 
self is contra-mdicated at aU 
times Immobilization for one 
or two weeks, followed by 
weight-beanng and acbve exer- 
cise, IS the usual procedure If 
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MEDICO-LEG ^i.L ASPECTS 

The relatively large groups of cases of 
Pellegrmi-Steida’s disease reported by 
European chnics indicate that it is not an 


too, that cases should be followed for 
years to determine the permanent degree of 
altered function 

Maffei rates the disabihty resulting from 
this disease at from 5 to 10 per cent 



Fig^ S Case 5 Roentgenogram 
taken three weeks after injury There 
IS shown a faint shadow of earl} calci- 
fication 


Fig 9 Case 5 Roentgenogram 
taken eight weeks after injury Note 
mcrease m density of calcification 


uncommon comphcation of industnal m- 
jury Maffei (7) believes that it is much 
more common than suspected, because the 
trauma is mild or minimal It must be 
equally as common in this country, par- 
ticularly m industrial chmcs 

The question of disabihty then is of 
prime importance Since the lesion tends 
to become arrested after progressing to a 
certain pomt, complete restitution of func- 
tion m many cases is not permitted except 
for a certam degree of adaptation by the in- 
diAudual 

JSluscular atroph}^, due to disuse m the 
painful stage of the disease, is said to occur 
Milesi (6) thinks the estimate of the dis- 
abihty should be rated higher than that 
seen shortly after an accident because of 
possible subsequent atrophy He feels, 


Those cases of his which reached the su- 
preme court were given 15 per cent dis- 
ability Others rate the disabihty from 
5 to 50 per cent It is generally felt, how- 
ever, that the true figure hes between 5 and 
20 per cent 

DISCUSSION 

In this article we have endeavored to set 
forth the earlier and the present concep- 
tions of PeUegnni-Stieda’s disease Mot all 
foreign articles have been renewed A suf- 
ficient number have been read however, to 
enable us to obtain an accurate idea of the 
European conception of the disease 

To explain the disease under considera- 
tion m tlus article, the following two hypo- 
theses have been promulgated A tendi- 
nous or hgamentous injury with interstitial 
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term “lobite tuberculosts” was 
I first applied by Leon Bernard 
"" (2A-A), m 1923, to designate a type 
of pulmonary tuberculosis dmicaby not 
distinct from other forms of tuberculosis 
but defimtely differentiated radiologically 
by a semi-diffuse shadow, mvohnng the 
entire right supenor lobe, with a lobar 
hnutation very sharply defined at the fis- 
sure 

Sergent (12), who has also written on the 
sub 3 ect, does not require a total lobar m- 
volvement for the diagnosis of lobitis 
He considers the defimte fissural demarca- 
tion as the most essential feature of the 
malady, and is httle concerned whether 
the whole lobe or only a part of it is in- 
volved Bernard is insistent on limiting 
the term to apply only to this condition as 
found m the nght supenor lobe Most 
authors, however, beheve that the same 
condition occurs m other lobes and employ 
the term lobitis for these as well, only pre- 
fixmg the locahzmg modifiers , eg, nght 
supenor We beheve with the opponents 
of Bernard that the term is apphcable as 
well to cases in which the lobar involve- 
ment IS total These two pomts will be- 
come evident upon the presentation of our 
cases 

Among others who have wntten on the 
subject are pnnapally Ans (1) and Beth- 
oux (2), both of whom m 1924 dedicated 
then maugural theses to it, Dufourt (7, 8), 
Cassaubon (5), Mendez (9), and Poix (11) 
Perhaps the most complete work is Leon 
Bernard's “Les debuts et les arrets de la 
tuberculose puhnonaire,” published m 1931 
(4) 

There is considerable bickenng among 
the vanous authors whether lobitis or 
lobuhtis is the proper term to denote this 
condition (G) It is, no doubt, an exten- 
sive patchy alveohtis, or tuberculous bron- 
chopneumoma, and might weh, there- 
fore, desen^e the name lobuhtis, but be- 


cause the striking feature is the lobar 
involvement, with its definite lobar hmita- 
tion, and because the term lobitis is now 
well entrenched m the hterature, we beheve 
the present usage should be retained 

INCXDENCE 

Bernard gives no estimate of its fre- 
quency, but contents himself with statmg 
that it IS rather rare Bethoux estimates 
the inadence at about 2 per cent of aU 
pulmonary tuberculosis Dufourt, from a 
study of over a thousand cases, gives the 
inadence as about 3 5 per cent Malugam 
(ated by Mannuca, 10) contends that the 
frequency is 7 per cent Mannuca (10), 
however, gives his figure as 4 per cent 

Age and Sex — All authors agree that the 
greatest inadence is m young adults Du- 
fourt states that it is most common be- 
tween the ages of 20 and 40 years, Ans, 
between the ages of 30 and 40 years, and 
Mannuca between 29 and 35 years Bado- 
neix and Denazelle (ated by Bethoux, 2) 
found three cases between the ages of 18 
months and 15 years All but Mannuca 
agree that it is more common m females 

Location of the Lesion — Bernard, as pre- 
viously mentioned, thinks lobitis occurs 
only m the nght supenor lobe Most 
authors beheve that nght supenor lobitis 
is the most frequent Tocilescu (ated by 
Dufourt) thinks that it is found just as 
often m the left supenor lobe Of the 34 
cases descnbed by Ans, 22 were nght 
supenor, 8 were left supenor, 2 were nght 
mfenor, 1 left infenor, and 1 nght middle 
Of Bethoux’ 45 cases, 87 per cent were m 
the nght supenor lobe and 13 per cent m 
the left supenor lobe Dufourt found 32 
cases m the nght supenor lobe and 3 m the 
left supenor lobe Malugam comes to the 
conclusion that 15 per cent of lobibs is m 
the infenor lobes 

Whether or not lobitis can be propagated 
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the mass interferes with mo- 
tion, surger}'- is indicated 
5 The course is usually unevent- 
ful and the prognosis favor- 
able, but it IS important from a 
medico-legal standpoint 
III Five cases are reported 

Since the preparation of this article nu- 
merous papers have appeared in Amencan 
Medical literature 
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dry, and fibrous transformation marks the 
last stage of clmical cure 

There is a possibihty of a pseudo-cavi- 
tary type, owmg to the deviation of the 
trachea because of fibrous traction The 
rest of the lung and the opposite side al- 
most invariably present no chmcal signs 
However, whatever the symptoms may be 
at the time of the examination of the lobite, 
the chmcal examination is mcapable of 
estabhshmg the diagnosis, which apper- 
tains only to radiology For this, the 
fluoroscope is often preferable to films be- 
cause of the facility with which the 
bulb may be shifted and the rays brought 
m ahgnment with the plane of the mter- 
lobar fissure and the defimte lobar hmita- 
tion thereby demonstrated 

RADIOLOGIC EXAMINATION 

Bernard divides lobitis mto three radio- 
logic types (cited by Dufourt, 7) 

Type 1, Homogeneous Type — The whole 
lobe is a dense, homogeneous shadow 
Type 2, “Crumby" Type — Like the 
homogeneous type, but contaimng a senes 
of clear spots which give it the appearance 
of scattered bread crumbs or of a honey- 
comb, correspondmg to a patch of small 
cavities in the depths of the parenchyma 
Type S, Cavernous Type — Like the 
homogeneous type, but havmg a large 
cavity, often huge, and usually situated 
medially and below the clavicle 

Dufourt concluded that the pure homo- 
geneous type IS rather rare Nevertheless, 
an arbitrary division of these three types 
seems to simplify the concept somewhat 
Usually the shadow is more complex, 
resulting from a combination of these 
elementary aspects Generally there is a 
veil stretched over the entire lobe from the 
3uxta-SCTssural region, which is denser 
This more or less homogeneous shadow is 
here and there reinforced by opaque streaks 
and nodules, and it is on this background 
that the breadcrumb-hke flecks and cavity 
shadows are superimposed 
Frequent observations on many of Du- 


fourt’s patients have enabled him to draw 
the following conclusions concermng the 
development and course of lobite tubercu- 
losis, both with and without active treat- 
ment If the patient is observed m the 
early stage of lobitis, there will be seen 
simply a more or less uniform lobar in- 
filtration, or what appears to be a con- 
sohdation about the interlobar fissure 
Several weeks later the lobe may appear 
uniformly dense, and may show cavities, 
the interlobar fissure remammg well de- 
markated In fact, this latter is the most 
striking feature m all stages It is to be 
noted that in most cases the mfiltration 
progresses through the lobe from the fis- 
sure, and that m many instances of supenor 
lobitis, for example, the extreme summit 
seems to remam unaffected for a long time, 
which mode of development is stnkmgly 
m contrast to that of ordmary tuberculosis 
At this stage the progress may become 
arrested, to be ultimately followed by 
fibrosis, or cavitation may ensue, even in 
this latter case, fibrosis ultimately occurs, 
usually with complete obhteration of the 
cavities 

The subsequent picture is determmed by 
the contraction of the fibrotic parenchyma 
and the retraction of the lobe from the 
chest wall, influenced by the opposing 
forces exerted by the pleural adhesions 
Except m very early cases, these adhesions 
are very common and are found most often 
about the fissure and the apex If the 
external portion of the fissure is fixed by 
adhesion, the retraction of the lung modi- 
fies the fissure m one of two ways, either 
elevatmg and distorting it, or rendering it 
arciform, with the concavity downward 

In rare cases m which external adhesions 
do not exist, the fissure tends to become 
more and more vertical, approaching a 
plane almost parallel with the mediastinum 
m which no trace of previously existing 
cavities can be detected In a nunonty of 
the cases the retraction of the lobe is less 
complete, and in it may be seen small 
negative shadows, rehes of previous cavi- 
ties 
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to or appear m a second lobe is a disputed 
point To quote Casaubon, “Though de- 
limited invanably by a fissure, lobitis 
does not always remain localized in one 
lobe, the tuberculous process may extend 
to the subjacent (unbounded lobitis or 
oierpassed lobitis) or, better, to the op- 
posite lung In this latter case belongs our 
present patient ” 

ETIOLOGY 

Concerning etiology most authors are 
relatively silent Dufourt, however, from 
an examination of his 32 cases of right 
supenor lobitis, found 9 cases which he 
thought represented recent, massive exoge- 
nous infections Six other patients pre- 
viously had sjTnptoms leadmg one to sus- 
pect tuberculosis, as insidiously develop- 
ing anemia, loss of weight without ap- 
parent cause, dry pleunsy, shght hemopty- 
sis "RTiether the development of lobitis in 
these SIX cases represents an endogenous 
super-infection or not, he leaves for the 
reader to detemune In three of his cases 
there was an indefinite history of contact 
with tuberculosis suspects, and m the 
remainmg 14 no exogenous or endogenous 
infective factors could be discovered Three 
of the nme cases, which, from the history 
appeared to be exogenous infections, 
showed calcified nodules either m the same 
or the opposite lung, so the possibihty of a 
recrudescence of the original infection 
must be considered 

COURSE AND SYMPTOMS 

The onset of lobitis is most often mdis- 
tmguishable from the ordmary, msidiously 
developmg case of pulmonary tuberculosis , 

1 e , there may be several of the following, 
anorexia, loss of weight, shght or moder- 
ate cough, etc , with or without expectora- 
tion, and perhaps an occasional streak of 
blood m the sputum Bernard states that 
75 per cent of the cases start m this 
manner 

Other cases are ushered m by a pseudo- 
influenzal or pneumomtic episode, while 


still others are subacute in onset But 
irrespective of the type of onset, the lesion 
IS usually fully developed by the tune vray 
examination is undertaken 
Also regardless of the beginning, there is 
usually httle fever, and the expectoration 
IS rarely profuse, or may even be >»/, ex- 
plaining the diflSculty of bactenological 
tests on the sputum In rare cases the 
sputum IS abundant and purulent When 
ever sputum permits of examinabon, the 
tubercle bacilh are found espeaally numer- 
ous when cavities exist 
Signs — The physical „ signs, like the 
symptoms, are not pecuhar to lobite tuber- 
culosis They, of course, vary in loca- 
tion with the lobe mvolved, but also varj' 
ivithm the lobe, eg , in the nght supenor 
lobe they are sometimes at the extreme 
sumimt, sometimes about the crest of the 
scapula, sometimes near the vertebral 
column, very often just above or below the 
clavicle One would imagme that precise 
physical exammation could detect the 
definite lobar himtation of the process, 
but as a matter of fact this has never been 
done The signs are arbitrarily divided 
mto three classes accordmg to the stage of 
development of the process 

Type A — A type of fibrous consohda- 
tion, exaggerabon of whisper sounds, 
roughness of the respuatory sounds, some- 
times gasping, dry^ and sonorous sub- 
crepitant rdles , sudden onset of coughmg 
This type can be observed pmnanly, or 
secondanly after a penod of cracklings 
which are made to disappear by rest and 
treatment 

Type B — This type appears when the 
lesions have become caseated and the 
classic camtary signs are present Very 
often some cracklmgs, sometimes dry, 
sometimes moist, are heard According 
to Dufourt, these are the most frequent 
cases 

Type C — ^The third symptomatologic 
type is produced by a complete lobar 
sclerosis It is more or less of a cavitarj^ 
type with localized and fixed sounds and 
the “growhng noise descnbed by Sabounn ” 
Cavitary signs dimmish, cavities become 
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dry, and fibrous transformation marks the 
last stage of chmcal cme 

There is a possibihty of a pseudo-cavi- 
tary type, owmg to the deviation of the 
trachea because of fibrous traction The 
rest of the lung and the opposite side al- 
most invariably present no chmcal signs 
However, whatever the symptoms may be 
at the time of the examination of the lobite, 
the cluneal examination is incapable of 
estabhshmg the diagnosis, which apper- 
tains only to radiology For this, the 
fluoroscope is often preferable to films be- 
cause of the facihty with which the 
bulb may be shifted and the rays brought 
m ahgnment with the plane of the inter- 
lobar fissure and the defimte lobar limita- 
tion thereby demonstrated 


RADIOLOGIC EXAMINATION 


Bernard divides lobitis mto three radio- 
logic types (cited by Dufourt, 7) 

Type 1, Homogeneous Type — The whole 
lobe IS a dense, homogeneous shadow 
Type S, “Crumby'' Type — Like the 
homogeneous type, but contaimng a senes 
of clear spots which give it the appearance 
of scattered bread crumbs or of a honey- 
comb, correspondmg to a patch of small 
cavities m the depths of the parenchyma 
Type S, Cavernous Type — Like the 
homogeneous type, but having a large 
cavity, often huge, and usually situated 
medially and below the clavicle 

Dufourt concluded that the pure homo- 
geneous type IS rather rare Nevertheless, 
an arbitrarv division of these three types 
seems to simplify the concept somewhat 
Usually the shadow is more complex, 
resultmg from a combmation of these 
elementary aspects Generally there is a 
veil stretched over the entue lobe from the 
juxta-scissural region, which is denser 
This more or less homogeneous shadow is 
here and there reinforced by opaque streaks 
and nodules, and it is on this background 
that the breadcrumb-hke flecks and cavity 
shadov s are supenmposed 

s on many of Du- 







fourt’s patients have enabled him to draw 
the following conclusions concermng the 
development and course of lobite tubercu- 
losis, both with and without active treat- 
ment If the patient is observed m the 
early stage of lobitis, there wiU be seen 
simply a more or less uniform lobar in- 
filtration, or what appears to be a con- 
sohdation about the interlobar fissure 
Several weeks later the lobe may appear 
umformly dense, and may show cavities, 
the interlobar fissure remaimng well de- 
markated In fact, this latter is the most 
striking feature m all stages It is to be 
noted that m most cases the infiltration 
progresses through the lobe from the fis- 
sure, and that in many instances of superior 
lobitis, for example, the extreme summit 
seems to remain unaffected for a long time, 
which mode of development is stnkmgly 
m contrast to that of ordmary tuberculosis 
At this stage the progress may become 
arrested, to be ultimately followed by 
fibrosis, or cavitation may ensue, even m 
this latter case, fibrosis ultimately occurs, 
usually with complete obhteration of the 
cavities 

The subsequent picture is determmed by 
the contraction of the fibrotic parenchyma 
and the retraction of the lobe from the 
chest wah, influenced by the opposing 
forces exerted by the pleural adhesions 
Except in very early cases, these adhesions 
are very common and are found most often 
about the fissure and the apex If the 
external portion of the fissure is fixed by 
adhesion, the retraction of the lung modi- 
fies the fissure m one of two ways, either 
elevatmg and distorting it, or rendenng it 
arciform, with the concavity downward 

In rare cases in which external adhesions 
do not exist, the fissure tends to become 
more and more vertical, approachmg a 
plane almost parallel with the mediastinum 
in which no trace of previously existing 
cavities can be detected In a minority of 
the cases the retraction of the lobe is less 
complete, and m it may be seen small 
negative shadows, rehes of previous cavi- 
ties 
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1 Case 1 Right superior lobe rather Fig 2 Case 1 A few irregular densities la sub- 
opaque interlobular fissure well defined and clavicuJar region, showing a marked improvemeiit in 

a few aerated areas above fissure (Roentgenogram past four months (Roentgenogram made Oct 18 
made June 13, 1033) 1933) 


The institution of pnenmothorax therapy 
produces two very different radiological 
pictures, according to whether the process 
IS recent or rather old In rather recent 
cases the lung detaches itself from the 
parietal pleura completely and the apex, 
bemg free from adhesions, descends The 
sound lobes, bemg of normal consistency, 
retract more thoroughly and the lung then 
takes on a pynform appearance In cases 
that have existed for some time, the al- 
most constant apical adhesions oppose a 
complete collapse and the affected lobe is 
mcompletely retracted agamst the medias- 
tmum, the apex remammg fixed The 
frequently existing adhesions at the lateral 
extremity of the fissure are sometimes 
thick, penmttmg only a veiy mcomplete 
collapse Usually, however, they are thm, 
and, m general, it may be said that ad- 
hesions offer no obstacle to successful 
pneumothorax Phremcotomy seems to 
tie much less effective than pneumothorax 
m brmgmg about collapse Even m the 
completely developed case of lobitis a 
superficial exammation and mteipretation 
of the film could still lead one mto error, 
for it is m the proximity of the fissure that 
the lesions predommate, and one must 


sometimes gaze mtently m order to con- 
vmce one’s self that the lobe presents some 
lesions which mvolve at least its greater 
part, if not the entire lobe However, as 
previously stated, the extreme summit 
seems to remam long unaffected and this 
fact is, therefore, msufiSaent reason for 
regardmg it as somethmg other than 
lobitis At times it is also very difficult to 
differentiate a lobitis from what the 
French call "pensassuntis ” The suh- 
clavicular infiltrations seen m ordinary 
tuberculosis are differentiated by their 
bemg situated above the fissure and by the 
absence of the sharp fissural limitation 

PATHOLOGY 

Because of the infrequency of lobitis, 
coupled -mth its rather bemgn nature, 
only a few autopsied cases of defimtely 
determmed lobitis have come to our atten- 
tion One of these, autopsied by Bethoux 
(ated by Casaubon, 5), was a case of nght 
superior lobitis of the cavitarj' type The 
lobe was of woody hardness, a dense fissure 
bmdmg it firmly to the underlymg lobe 
Histologically, there were knotty lesions, 
surrounded by a fibrous network, and more 
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recent lesions and extensive patches of 
tuberculous bronchopneumonia containing 
tubercle bacilh There was much mtersti- 
tial sclerosis, with thickemng of the blood 
vessels and bronchi In this fibrous net- 
work, macrophages filled with carbon gave 
the typical appearance of anthracosis 

REPORT OF FOUR CASES 

Case 1 J E , male, age 37, weight 170 
pounds, presented himself on Jime 13, 
1933, after havmg had a fracture reduced 
under ether anesthesia There was no- 
ticed a gradual loss of weight, accompamed 
by a shght afternoon nse of temperature, 
and the patient felt rather weak 

History — A maternal aunt and a mece 
had died of tuberculosis, but the patient 
has never hved with a tuberculous suspect 
Father hvmg, has diabetes, age 70 There 
is no family history of cancer, cardiovascu- 
lar or renal disease Patient has a medical 
history of childhood diseases, pneumoraa 
at the age of 15, and influenza at the age of 
25 Patient complains of shght pleuritic 
pam at times 

Physical Examination — Medium sized, 
muscular chest, left side better developed 
than right, respuabon free on both sides , 
dry r&les m right subdavicular region, 
left lung clear 

Laboratory Examination — Wassermann 
negative, urme normal, repeated ex- 
ammations of the sputum negative for the 
Koch bacillus, red blood count, 4,600,000, 
white blood count, 9,300, hemoglobm, 
SO per cent 

Radiologic Examination — Right supe- 
nor lobe rather opaque, with mterlobar 
fissure well defined and qmte dense, a 
few aerated areas above the fissure (Fig 1) 

The second radiologic examination was 
made on Oct 18, 1933 The patient had 
been at rest since the first observation and 
had gained 14 pounds in weight At this 
tune there were still a few occasional r^Ies 
m the nght upper chest Radiologic ex- 
amination of the nght supenor lobe showed 
a marked change m the interlobar fissure, 
which was almost transparent There 


were a few irregular densities m the sub- 
clavicular region This film showed a 
marked improvement over the previous 
one This was a case of the homogeneous 
t}rpe of lobitis (Fig 2) 

Comment — ^The homogeneous radiologi- 
cal type of lobitis is probably the first stage 
of all vanebes bf the affecbon This may 
subsequently progress to cavitabon or 
fibrosis, or it may resolve, similar to the 
non-tuberculous pneumomas, as evidently 
happened m this case This latter mode of 
termmabon seems not to have been pre- 
viously mentioned It was to be noted 
that there was a relabve freedom from 
involvement of the extreme summit m 
both of these films 

Case 2 B M , female, unmamed, age 
19, weight 120 pounds, presented herself on 
Aug 16, 1933 She complained of cough- 
mg for the last two months She was 
hoarse and had sputum, which, however, 
was never blood-streaked, and she had a 
sore throat She also complained of loss 
of weight and strength 

Family and Environmental History — 
Parents and other members of the family, 
hvmg and well A yoimg woman workmg 
m the same office with the pabent, who 
was employed as an office worker, has smce 
died of tuberculosis 

Physical Examination — ^This revealed a 
pale, shghtly undernourished young female 
Nothing abnormal was found m the head or 
neck, mspecbon of the chest revealed 
nothing unusual The heart was not en- 
larged, the sounds were good and there 
were no murmurs or arhythmias There 
were a few harsh rMes m the nght apex, 
the other lung-fields were negabve 

Laboratory Examination — Urme nega- 
tive for sugar and albumm, Wassermann 
negabve, sputum posibve for tubercle 
bacilh 

Radiologic Examination — Right supenor 
lobe showed irregular opacibes, with well- 
defined mterlobar fissure (Fig 3) 

The second radiologic exammabon was 
made on Nov 12, 1933, when her general 
condibon appeared much improved, her 
cough had considerably subsided, and she 
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Stated that she was feehng stronger and examination No r^Ies were noticed and 
had made some gam in weight The the chest showed a deaded improvement on 
patient had been at rest since the previous the x-ray film (Fig 4) 




Fig 3 Case 2 Right supenor lobe shows ir 
regular opacities, with well d^ned interlobular fis 
sure (Roentgenogram made Aug 10 1933) 


Fig 4 Case 2 Three months later nght upper 
lobe seems to be improi’ed (Roentgenogram made 
Not 12 1933 ) 




tl 


Fur 5 Case 3 A number of dense infiltrations 
1 the right apex Right inferior lobe of ^ 

inn densit> shadow stoppmg \er> abruptJ> at m 
-rlobular fissure (Roentgenogram made Jan i 


Fig fi Case 3 All stnictuixs of nght lower half 
of chest retracted including pleura Right loner 
lobe shrunken causing fissure to become more eerti 
cal Large lucid area in center of lobe (Rocnigeno 
gram made Maj 1, l'>34 ) 
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Comment — ^Although the lung showed 
rehcs of childhood tuberculous infection, 
we are of the opinion that this was a case of 
exogenous infection, the source being m 
the tuberculous fellow office worker 

Bernard (Ref ^A) reproduces one of 
Tocilescu’s roentgenograms which, except 
that it IS a case of left superior lobitis, is 
very similar to our case. Figures 3 and 4 
Bernard criticizes it on the basis of not 
having the fissure at the right place He 
agrees with Bethoux that it is a case of 
false lobitis due to the pleuro-puhnonary 
sclerosis, f oUowmg pleurisy Bernard him- 
self, however, gives a senes of roentgeno- 
grams in which all but the first show the 
fissure at about the same position as m 
Tocilescu’s case, except that it is on the 
nght side He is sure that his own case is 
lobitis and he says that the elevation of 
the fissure is due to fibrotic traction He 
would, one might suspect, reject Toalescu’s 
case on the sole ground that it occurs in the 
left supenor lobe In this as well as in the 
previous case, the summit remamed rela- 
tively clear 

C^e 3 HA, female, age 30, weight 
108, college instructor 

Past History — ^The usual childhood dis- 
eases, at the age of 24 she had long-con- 
tmued slight elevation of temperature 
At that tune her doctor ordered her to bed 
for one month, after which he permitted her 
to resume her teaching, with the under- 
standing that she rest as much as possible 
Since then the patient has been quite well 
and has passed two hfe insurance examma- 
tions 

Family History — The father died of 
heart disease, the mother, a brother, and 
two sisters are hvmg and well Present 
complamt On Dec 1, 1933, she noticed a 
pain m her nght side which she says “felt 
like mdigestion ” She continued teach- 
ing until the Chnstmas recess, Dec 23, 
1933 

Physical Plxaminations — This revealed a 
rather slight but healthy appeanng young 
woman, exanimation of the head, neck, 
and abdomen was negative The lower 


nght thorax was dull and a few constant 
coarse rffies were present, the other lung- 
fields were clear 



Fig 7 Case 4 Right upper lobe uniformly 
dense ivith dififuse fibrosis Many small translu- 
cent areas throughout lobe (Roentgenogram made 
May 4 1934 ) 

Radiologic Examinations — The first was 
made Jan 1, 1934 There were a number 
of dense infiltrations m the nght apex 
which were well defined The nght in- 
fenor lobe was of almost uniform density, 
the shadow stopping very abruptly at the 
well-defined interlobar fissure (Fig 5) 
The second was made on May 1, 1934 
The patient had been in bed smee the 
previous examination The nght lower 
lobe at that time showed considerable re- 
traction The mterlobar fissure was still 
well defined, but there was a large lucid 
area m the center of the lobe 

Comment — Our second radiologic ob- 
servation (Fig 4) showed a noticeable 
reduction in the diameter of the entire 
nght pleural cavity The nght lower lobe 
was considerably shrunken, and the fis- 
sure had become more vertical These 
alterations were all signs of an extensive 
fibrosis 

Alterations m the nght supenor apex 
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were seen m both films, evidently due to the 
tuberculous infection at the age of 24 
^Qiether or not the lobitis had its ongm m 
the pre\nous lesion could only be con- 
jectured 

Case 4 Female, age 20, weight 110 
pounds, student nurse 

Past Htslory —Rad measles at age of 10, 
always healthy until about sl\ weeks pre- 
vious to exammation on May 4, 1934 
She had been runnmg an irregular tem- 
perature for a short time, was hoarse, and 
expectorated sputum containing traces of 
blood She thought she had lost about five 
pounds m weight 

Family History — Parents, one brother, 
and two sisters livmg and well The pa- 
tient had been m training for 17 months, 
and did not remember of bemg defimtely 
assoaated mth auj’^one haxong tuberculo- 
sis 

Physical Exaimitalwn — Slender young 
female, heart of usual size, sounds nor- 
mal, with no murmurs, chest negative 
with exception of a few very fine rMes m 
nght apex 

Laboratory Examination — Urme nega- 
tive, Wassermann negative, sputum con- 
tained tubercle bacilh 

Radiologic Exanmiakon — Right upper 
lobe uniformly dense, with diffuse fibrosis, 
many small translucent areas throughout 
lobe 

Comment — Lungs showed some evidence 
of previous infection, and the writer is 
of the opmion this is a case of endogenous 
infection 

SUMMARY 

The pomts considered are summarized 
m the order of then discussion 

1 Lobitis is a form of chrome pul- 
monary tuberculosis mvolvmg one lobe 
more or less completely, and hainng as its 
most promment feature sharp, fissural 
hmitation 

2 It can be diagnosed only radiologi- 

cally „ 

3 The madence is between 1 and / 
per cent of all puhnonarj’- tuberculosis 


4 Most cases occur between the ages of 
20 and 40 

5 Infants and children are rarely 
attacked 

6 Females are more often attacked 
than males 

7 The nght supenor lobe is most 
commonly involved 

8 It IS questionable whether lobitis 
spreads to other lobes 

9 It may be a recrudescence of an 
earher tuberculosis, or a new exogenous 
infection 

10 The symptoms are usually the same 
as those of the ordmaiy mcipient tuberculo 
sis 

11 The sputum is usually small m 
amount, or absent 

12 Tubercle baciUi are always found 
when the sputum is abundant 

13 It starts insidiously m 75 per cent 
of the cases 

14 The physical signs are hke those of 
ordmary' tuberculosis, and the defimte 
fissural hnutation cannot be detected 

15 There are three ill-defined cluneal 
types and three ill-defined radiologic types, 
dependmg on the stage of development or 
regression (consohdation, cavitation, and 
fibrosis) 

16 Adhesions are usually present, es- 
peaally at the lateral edge of the fissure 
and at the apex They alter the shape 
and situation of the fissure and the lobe 
when fibrous contraction takes place, or 
when pneumothorax is resorted to 

17 Four cases were presented, m three 
of them the lobitis was m the nght supenor 
lobe, and m one m the nght infenor 
lobe 

I wish to thank Dr H A Schulz whose 
climcal study of these cases was of great 
value 
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SCATTERED RADIATION IN ROENTGENOGRAPHVOFTHE CHEST 

PRELIMINARY REPORT 

By R B WILSBY, M A , Rochester, New York 


S INCE the Potter-Bucky diaphragm 
was developed into practical form bv 
Dr Potter m 1917, the suggestion has 
occasionally been made that it be adapted 
to roentgenography of the chest Prob- 
ably the chief reason why this has not been 
done IS doubt as to whether the degree of 
roentgen-ray scattenng in the chest is 
sufficient to justify the use of the Potter- 
Buck)’^ diaphragm An additional reason, 
perhaps, has been the technical difficulty 
of adapfang the Potter-Bucky diaphragm 
to the special conditions of chest roent- 
genography, such as the short exposure 
times and the rapid stereoscopic shift of 
the cassettes The techmcal difficulties 
can doubtless be overcome, pro\nded it 
can be shown that there is any real ad- 
vantage in the use of the Potter-Bucky 
diaphragm in roentgenography of the chest 
This question is being studied by the 
followmg methods (1) measurement of 
the proportions of scattered radiation 
reachmg the film in chest roentgenography , 
(2) experiments with suitable phantoms to 
measure the effect of the Potter-Bucky 
diaphragm upon roentgenographic con- 
trast, and (3) experimental roentgenog- 
raphy of the human chest with the Potter- 
Bucky diaphragm 

With these methods, it must be remem- 
bered that contrast can be mcreased by 
lowermg the roentgen tube voltage as well 
as by the use of the Potter-Bucky dia- 
phragm In either case, the exposure m 
terms of the load apphed to the roentgen 
tube IS increased, and the essential ques- 
tion IS whether, with equal load on the 
roentgen tube, greater contrast and detail 
are given by the use of the Potter-Bucky 
diaphragm than without it 

To measure the proportion of scattered 
radiation reaching the film m the roent- 

' Presented before the Amencan Congress of Radi 
ology, at Chicago Sept 25-30 1933 


genography of human chests, a group of 
lead shot, each about 4 mm in diameter, 
and mounted 2 5 cm apart on a sheet of 
cardboard, were supported on the patient’s 
back The shadow of each shot on the 
film was thereby protected from the pn 
mary radiation of the focal spot, but re 
corded the scattered radiation from the 
patient Density readmgs were made of 
the shot shadow on the film and of the 
surrounding area which was affected by 
both scattered and primary radiation 
These density values were converted mto 
relative roentgen-ray mtensity values by 
means of calibration senes of known ex- 
posures impressed upon the comers of the 
film Both the calibration areas and the 
roentgenographic image received the same 
development With this procedure, the 
resulting data on ratio of scattered to total 
radiation were mdependent of vanations 
m either exposure or development 

Observations made on a group of normal 
adult chests of medium size showed that on 
the average, about 55 per cent of the radia- 
tion reaching the film was scattered radia- 
tion Less than half the radiation is em- 
ployed m forming the roentgenographic 
image , the rest merely produces a general 
fogging effect The proportion of scattered 
radiation is not uniform in all portions of 
the chest roentgenogram In the group of 
normal, medium sized chests scattered 
radiation m the shadows of the apices 
averaged about 50 per cent The propor- 
tion of scattered radiation was highest in 
the outer borders of the lung area, where it 
averaged around 65 per cent Outside the 
apices and the outer borders of the lungs, 
the proportion of scattered radiation was 
found to depend largelj on tissue density, 
xarjnng from about 40 per cent in areas 
where there were few lung markings to 60 
per cent m areas of greater concentration 
of lung tissues 
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Most pathological conditions in the lungs 
involve an increase of tissue density, and 
m observations upon patients showing 
lung pathology, the higher proportions of 
scattered radiation were observed m areas 
showing increased masses of diseased tis- 
sue For mstance, m a patient with a large 
chest (28 cm thick) suffenng from anthra- 
cosis, the average proportion of scattered 
radiation was 66 per cent, with many areas 
rangmg between 70 and 80 per cent The 
degree of roentgen-ray scattermg will 
doubtless be found even greater m cases 
of flmd or sohd masses m the lungs 

The type and extent of lung pathology 
vary so greatly that it is impossible to 
formulate any general rules regardmg the 
proportion of scattered radiation occumng 
m the roentgenography of pathologic 
areas In any case it is apparent that the 
problem of scattered radiation must be 
senously considered m our efforts to im- 
prove the methods of chest roentgenog- 
raphy 

The effectiveness of the Potter-Bucky 
diaphragm m chest roentgenography was 
mvestigated first by means of a phantom 
constructed to approximate the essential 
condibons of the scattermg of roentgen 
rays m the human chest A rectangular 
hollow box was made of masomte prest- 
wood, a compressed fiber board havmg a 
specific gravity ]ust perceptibly greater 
than that of water, and composed largely 
of the same chemical elements as comprise 
the soft tissues of the human body The 
dimensions approximate roughly those of 
the human chest and the thicknesses of the 
walls were adjusted by trial to produce the 
same proportion of scattered radiation 
(about 55 per cent) as occurs in the normal 
adult chest of average size 
A test object for the measurement of 
contrast was prepared by dnllmg two holes 
near the middle of the central layer of the 
phantom, and mounting small blocks of 
prestwood next to each hole Several 
lead shot were also mounted on the back 
of the phantom, toward the roentgen tube, 
for measurement of scattered radiation 
Measurements of the contrast and propor- 


tion of scattered radiation were made at 
various kilovoltages, both with and with- 
out the use of the Potter-Bucky diaphragm 
A speaal model of Potter-Bucky dia- 
phragm was made up for these experiments 
by the Liebel-Flarsheim Companj'^ The 
gnd had a sht ratio of 1 to 8, and the lead 
strips were spaced mch apart The 
gnd itself was V < mch thick The mechan- 
ism actuating the gnd was constructed 
to permit a rapid travel of the gnd for 
the short exposures necessary in chest 
roentgenography Electnc contacts on the 
frame of the grid were connected with the 
relay switch of the x-ray machme so that 
the movement of the gnd timed the ex- 
posure The speed of the gnd could be 
adjusted by the turn of a knob to give 
exposures ranging from Vs to Vm second 
This apparatus was especially suited for 
testing the value of the Potter-Bucky dia- 
phragm under the speaal conditions of 
chest roentgenography 

Experiments were earned out with the 
chest phantom to determme the effect of 
the Potter-Bucky diaphragm upon roent- 
genographic contrast The exposures were 
made at tube voltages rangmg from 40 to 
100 kilovolts on a valve rectified roentgen 
machme The contrast obtained with the 
Potter-Bucky diaphragm was matenaUy 
higher than that without the diaphragm 
At 70 kilovolts, for mstance, the Potter- 
Bucky diaphragm mcreased contrast by 
56 per cent Furthermore, the data show 
that the contrast with the Potter-Bucky 
diaphragm at 100 kilovolts is shghtly 
higher than the contrast without the dia- 
phragm at 40 kilovolts 
The Potter-Bucky diaphragm is thus 
more effective than a decrease m kilo- 
voltage in improvmg contrast, and does so 
with less maease in the load on the roent- 
gen tube With this phantom the Potter- 
Bucky diaphragm increased the exposure 
recjuued to about double the normal 
exposure without the diaphragm, whereas 
a reduction of tube voltage from 100 to 
40 kilovolts requued an mcrease in the 
energy apphed to the tube to about five 
times the onginal value 
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I^^INCE the Potter-Buck}'^ diaphragm 
^ was developed mto practical form by 
Dr Potter in 1917, tte suggestion has 
occasionally been made that it be adapted 
to roentgenography of the chest Prob- 
ably the chief reason why this has not been 
done IS doubt as to whether the degree of 
roentgen-ray scattenng m the chest is 
sufficient to justify the use of the Potter- 
Bucky diaphragm An additional reason, 
perhaps, has been the technical difficulty 
of adapting the Potter-Bucky diaphragm 
to the special conditions of chest roent- 
genography, such as the short exposure 
times and the rapid stereoscopic shift of 
the cassettes The techmcal difficulties 
can doubtless be overcome, provided it 
can be shown that there is any real ad- 
vantage m the use of the Potter-Bucky 
diaphragm m roentgenography of the chest 

This question is being studied by the 
followmg methods (1) measurement of 
the proportions of scattered radiation 
reaching the film m chest roentgenography , 
(2) experiments with suitable phantoms to 
measure the effect of the Potter-Bucky 
diaphragm upon roentgenographic con- 
trast, and (3) experimental roentgenog- 
raphy of the human chest with the Potter- 
Bucl^ diaphragm 

With these methods, it must be remem- 
bered that contrast can be mcreased by 
lowermg the roentgen tube voltage as well 
as by the use of the Potter-Bucky dia- 
phragm In either case, the exposure m 
terms of the load apphed to the roentgen 
tube IS mcreased, and the essential ques- 
tion IS whether, with equal load on the 
roentgen tube, greater contrast and detail 
are given by ^e use of the Potter-Bucky 
diaphragm than without it 

To measure the proportion of scattered 
radiation reaching the fihn in the roent- 

> Presented before the American Congress of Radi 
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genography of human chests, a group of 
lead shot, each about 4 mm m diameter, 
and mounted 2 5 cm apart on a sheet of 
cardboard, were supported on the patient’s 
back The shadow of each shot on the 
film was thereby protected from the pn 
mary radiation of the focal spot, but re 
corded the scattered radiation from the 
patient Density readings were made of 
the shot shadow on the fihn and of the 
surrounding area which was affected by 
both scattered and primary' radiation 
These density values were converted into 
relative roentgen-ray mtensity values by 
means of calibration senes of known e\ 
posures impressed upon the comers of the 
film Both the cahbration areas and the 
roentgenographic image received the same 
development With this procedure, the 
resulting data on ratio of scattered to total 
radiation were independent of vanations 
m either exposure or development 

Observations made on a group of normal 
adult chests of medium size showed that on 
the average, about 55 per cent of the radia 
tion reachmg the film was scattered radia- 
tion Less than half the radiation is em- 
ploy'ed m formmg the roentgenographic 
image , the rest merely produces a general 
foggmg effect The proportion of scattered 
radiation is not uniform m all portions of 
the chest roentgenogram In the group of 
normal, medium sized chests scattered 
radiation m the shadows of the apices 
averaged about 50 per cent The propor- 
tion of scattered radiation was highest in 
the outer borders of the lung area, where it 
averaged around 65 per cent Outside the 
apices and the outer borders of the lungs, 
the proportion of scattered radiation was 
found to depend largely' on tissue density', 
x'arymg from about 40 per cent m areas 
where there were few lung markings to 00 
per cent in areas of greater concentration 
of lung tissues 
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Potter-Bucky diaphragm and the rotatmg 
target roentgen tube These roentgeno- 
grams showed both more contrast and 
sharper defimtion than those made with a 
stationary target, without the Potter- 
Bucky diaphragm, even though the latter 
were made at lower kdovoltages, higher 
milhamperages, longer target-film dis- 
tances, and shorter exposure tunes 

In other words, the removal of scattered 
radiation, and the reduction m size of focal 
spot were more effective m mcreasmg con- 
trast and sharpness m the chest roentgeno- 
gram than the use of a longer target- film 
distance, lower kdovoltage, and shorter 
exposure time 

SUMMARY 

In the roentgenography of the normal 
adult chest of medium size, the proportion 
of scattered radiation reachmg the film 
averages nearly 55 per cent The propor- 


tion vanes m different areas from about 40 
per cent to 60 or more per cent, the higher 
values occumng m areas where the lung 
tissues are most dense and near the 
penphery of the lungs In roentgenog- 
raphy of such a chest, the use of the Potter- 
Bucky diaphragm increases contrast ma- 
tenaUy The Potter-Bucky diaphragm 
may be used m chest roentgenography 
without loss of sharpness due to increased 
tube load or exposure time, provided the 
tube voltage is smtably increased and the 
tube current proportionately decreased 
Under these conditions, the Potter-Buck}’- 
diaphragm produces a moderate, but defi- 
nite advantage m the roentgenography of 
the average chest, and this advantage m- 
creases with the increase m the mass of 
tissue to be,penetrated ansmg either from 
a larger size of patient or from pathologic 
conditions m the chest 
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Another fact shown by these data is 
that with the Potter-Bucky diaphragm, a 
change m tube voltage affects contrast to 
a greater degree than is the case without 
the diaphragm In passing from 100 to 
40 kilovolts the mcrease in contrast was 
found to be 44 per cent greater with the 
Potter-Bucky than without it Tube volt- 
age influences contrast only m the primary 
image forming rays , smce scattered radia- 
tion tends to mask the influence of other 
factors on the primary roentgen-rav image, 
the removal of scattered radiation should 
matenally increase the influence of tube 
voltage upon image contrast 

In testing the value of the Potter-Bucky 
diaphragm in the roentgenography of 
human chests, effortshould be made to avoid 
anj”^ mcrease of load on the roentgen tube, 
m order to avoid the necessity of mcreasmg 
focal spot size or exposure tune, as either 
of these changes has an adverse effect 
upon sharpness of outhne 
It is possible to compensate for the m- 
creased exposure required by the Bucky 
diaphragm, without mcrease of load on the 
roentgen tube, by the followmg method 
The tube voltage is increased, and the tube 
current proportionately decreased, until 
the m creased roentgen -ray output is suffi- 
cient to make up for the scattered radiation 
removed by the Potter-Bucky diaphragm 
In a typical case, it was found that a good 
exposure of a patient could be made 
without the Potter-Bucky diaphragm at 
50 K V P , 500 ma , 500 foot target-film 
distance, in Vm second 

With the introduction of the Potter- 
Bucky diaphragm, a roentgenogram of 
similar density could be made at /O K V P , 
350 ma, with the other conditions un- 
changed By this procedure the use of the 
Potter-Bucky diaphragm does not mvolve 
an appreciable loss m sharpness, as neither 
the focal spot size nor exposure tune has 
to be mcreased When the mcrease of 
roentgen-ray exposure requued by the 
Potter-Bucky diaphragm was compensated 
for m this way, the diaphragm was found 
to give appreciably better contrast than 
the techmc without the diaphragm m the 


case of the normal chest of average size, 
and the advantage of the diaphragm m 
creased with increase in the mass of tissue 
to be penetrated ansing either from larger 
size of patient or from pathologic causes 
With the chest phantom, the Potter 
Bucky diaphragm was able to increase 
contrast by 40 per cent ivithout necessi 
tatmg any mcrease of load apphed to the 
x-ray tube 

The Potter-Bucky diaphragm, therefore, 
offers a moderate, but defimte advantage 
m roentgenography of the chest without 
requumg mcreased load on the x-ray tube 
or greater power of the roentgen machine 
It produces a net gam m contrast without 
appreciable loss of sharpness 

In chest roentgenography with the Potter- 
Buck}' diaphragm, tube voltages as low 
as 70 kilovolts give about as high contrast 
as IS desirable m a view of the whole chest 
However, if the prmapal pathology pres- 
ent is confined to some local area, it may be 
advantageous to secure higher contrast 
m this particular area, sacxifiang detail 
m other portions of the chest In such a 
case, the combined use of the Potter-Bucky 
diaphragm and low kilovoltage makes it 
possible to secure a degree of contrast that 
IS not attamable by any other method 
Lowenng the kilovoltage alone improves 
contrast least m those areas of the chest 
where the proportion of scattered radiation 
IS highest, whereas the Potter-Bucky dia- 
phragpn has its greatest effect m these areas 
Thus the Potter-Bucky diaphragm changes 
the quality of the roentgenogram, while it 
increases contrast in all portions of the 
roentgenogram, it increases contrast most 
m areas with the greatest proportion of 
scattered radiation, and thereby increases 
detail most in portions of the roentgeno- 
gram most difficult to improve by other 
methods The Potter-Bucky diaphragm 
should be particularly valuable m the 
roentgenography of the types of chest 
which ordmanl}' give poor contrast, such 
as those of large and fleshy patients 

Durmg these experiments, an opportu- 
mty was presented of making some chest 
roentgenograms combimng the use of the 
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and also the changes in density with a 
correlation of the microscopic and roent- 
genographic findings 

CYSTS 

Cysts are associated with the state of 
cystiphorous desquamate e epithehal hy- 


perplasia were present m the nght breast, 
with numerous small clear areas character- 
istic of cysts 

Histology —There was diffuse polycystic 
mastitis 

After the menopause, the roentgeno- 
gram shows varymg degrees of atrophy of 



Fig 1 Case 1 Numerous small dear areas charactenstic of cysts His- 
tology diffuse polycystic mastitis 


perplasia The roentgen findmgs are char- 
actenstic, they appear as smooth, rela- 
tively clear, areas m the parenchyma of the 
gland If a cyst anses m a localized area 
of the cystiphorous state, it may present 
the appearance of a famt solid tumor 
without the dense, well-defined outhne 
(13) A cyst contammg fluid is relatively 
less dense than a sohd tumor (18) 

Case 1 Mrs W , aged 49 years, had 
had an mtermittent bloody discharge from 
the nght nipple for 2 years A lump was 
first noticed m the breast one year before 
examination There had been marked 
enlargement dunng the previous month, 
pam begiiming one week later 

Roentgen Examination — The signs of 
cystiphorous desquamati\e epithelial hy- 


the glandular structure, with an mcrease 
m the amount of non-opaque stroma and 
a reduction m the fibrous stnations This 
replacement is far more complete m mazo- 
plasia than m chrome cystic mastitis, 
the irregulanty of the glandular atrophy 
may lead to soft mottled shadows repre- 
sentmg residual lactatmg acim (15), or 
semle parenchymatous hypertrophy (3) 
The glandular atrophy permits greater 
density of the cystic lesion than the sur- 
roundmg stroma 

SOLID BENIGN TUMORS 

Solid benign tumors appear on the 
roentgenogram as arcumsenbed opaque 
areas, often multiple with a dense penphery 


THE VALUE OF BREAST RADIOGRAPHY' 

By IRA H LOCKWOOD, M D , Kansas Ct/y, jihssourt 


O N a properly executed roentgeno- 
gram of the breast it is important that 
the rays stnke the breast m an 
exactly transverse position, otherwise there 
will be supenmposition of the roentgeno- 
graphic image In the flaccid or pendulous 
breast, Seabold (17) has constructed a 
cradle that has proven satisfactory In 
our oivn work we have used a rectangular 
compression bag capable of bemg flUed 
with air after it has been placed under the 
patient The techmc of the exammation 
has been descnbed in detail m previous 
reports (11, 12) , since then certam changes 
have seemed advisable Wearenowusmg 
36-mch distance, kilovoltage var^nng from 
55 to 70, 100 ma , with an exposure of 0 3 
to 1 second with the Potter-Bucky dia- 
phragm By usmg the above factors 
there is no distortion of the breast structure 
and the time is sufficiently short to elmu- 
nate movement Several negatives usmg 
different exposures may be necessary to 
establish a clear concept, and the value of 
senal study m the diagnosis of certain 
conditions cannot be overestimated (7) 
The roentgenogram of the normal breast 
shows the foUowmg four distmct anatomic 
zones of different densities (8) (I) The 
cutaneous zone, with confirmation of the 
pipple and skm margm m profile, (2) the 
adipose zone of varymg degrees of thick- 
ness and showmg the fibro-glandular pro- 
longations from the mammary mass to the 
skm, (3) the glandular zone, with the 
structures appearing as a pyramid, limited 
at the back by the retro-glandular zone, 
vnth some irregularity of the anterior 
margm, especially m the region of the 
mpple, due to the formation of milk ducts, 

(4) the retro-glandular zone appearing as a 
smooth, narrow, clear space separatmg the 
base of the breast from the pectoral 

> Read before the Amencan Congress of Radiology 
at Chicago Sept 25-30 1933 


muscles Two distinct histologic patterns 
of the glandular zone have been descnbed 
(4) mazoplasia and cystiphorous de 
squamative epithelial hjqierplasia Mazo 
plasia is the term given to the type of 
desquamation of epithehal cells m the 
tenmnal ducts and their acini, accompa 
med by hyperplasia of the pencanahcular 
and penacmous cormective tissue, and 
often with the formation of ducts and 
acmi On the roentgenogram this state is 
characterized by a frond-like appearance 
of the parenchyma with the converging 
stnations forming a fine indistmct band 
beneath the mpple, and a varying amount 
of non-opaque stroma between the mass 
of the gland and the derma 
Cystiphorous desquamative epithehal 
hyperplasia begms as a desquamative epi 
thehal hyperplasia that ends m the forma- 
tion of cysts, these breasts are often 
“shotty” to palpation and correspond to 
the state of chrome cystic mastitis On 
the roentgenogram the fibro-glandular 
stnations are marked, the parenchyma 
appears to fill all the available space to the 
derma, and there is a broad dense band 
beneath the mpple It is in these breasts 
that both large and small cysts are found 
Between these two extremes are 
breasts showmg characteristics of each 
type Bdiether one accepts Cheatle’s or 
Handley’s (9) explanation of the histologic 
changes accompanymg these different 
states, each presents a typical appearance 
on the roentgenogram 

Pathologic processes, either mflamina- 
tory or neoplastic, are shoivn on the 
roentgenogram by alterations m contour or 
changes m density of the anatomic zones 
of the breast Through the courtesy of 
Dr J M Wamwnght, microscopic sec- 
tions of the whole breast have been made 
showing the alterations m contour and 
outhne of the different zones of the breast 
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encountered after the age of forty flO), 
when the involutional changes are such 
that the neoplastic characteristics are 
easily identified Multiple tumors are not 
necessarily benign, chnically, they may be 


Case 2 Mrs R, aged 70 years, first 
noticed a lump m her left breast two years 
previous to exammation Shortly there- 
after, it began to enlarge She has had 
some pam and discomfort 



Fig 3 Case 3 Infiltration cliaractenstic of the spread of carcinoma along 
the connective tissue septa Histology mixture of scirrhous and medullary 
carcmoma 


appreciated by palpation as separate and 
distmct multiple nodules Attention has 
been called to the importance of distant 
secondary mahgnancy (19) m many cases 
m which the disease seemed to be confined 
to a smgle nodule, microscopic sections of 
the whole breast revealed the frequent 
presence of impalpable axdlary glands and 
mvolvement of the lymph structures along 
the pectoral muscles 

On the roentgenogram, one sees the 
foUowmg alterations in contour and den- 
sity of one or more of the anatomic zones 
the tumor appears rather dense and irregu- 
lar, ivith mterruption of the stnations , the 
penphery may be feathery or more com- 
pact than the mass gl^mg a false sense of 
encapsulation due to the compression of 
the surroundmg tissues , extension mto the 
Ijmph nodes m the axilla appears as smooth, 
dense, opaque areas, while the mflamma- 
tory nodes are faint and irregular m out- 
line 


Roentgen Findings — Marked mvolu- 
tional (dianges, irregularity of the ana- 
tormc zones, thickenmg of the skm, an 
mfiltratmg tumor mass m the left breast 
charactenstic of mahgnancy 

Histology — ^There was a fibrous tissue 
stroma with large masses of anaplastic 
epithehum (carcmoma) 

Case 3 Mrs J , aged 44 years, noticed 
a lump in the left breast with a dark angry 
area about the mpple a month before 
exammabon 

Roentgen Findings — A marked infiltra- 
tion of the entire left breast radiatmg from 
a dense mass, charactensbc of a spread of 
carcmoma along the connective tissue 
septa There was axillary mvolvement 
Histology — The enbre glandular bssue 
was infiltrated, unusually shotty, and 
indurated There was a mixture of scir- 
rhous and medullary carcinoma 

Case 4 hlrs M , aged 52 years, no- 
bced a lump in the left breast one year 



204 


RADIOLOGY 


but no evidence of m\ asion of the adjacent 
tissue There may be distortion but no 
interruption of the striations, there is no 
nxiUar^'’ extension and no evidence of 
cystiphorous changes 


hyperplasia, this, with the bleeding from 
the nipple, warrants a presumptne diag- 
nosis of papilloma m the absence of a mass, 
or a roentgenologically demonstrable tu’ 
mor 



Fig 2 Case 2 Infiltrating mass characteristic of malignancy Histology 
large areas of anaplastic epithelium 


PAPILLOMA 

There are no characteristic roentgen 
findings to identify these microscopic 
lesions The significance of a serohemor- 
rhagic or a hemorrhagic discharge from the 
mpple IS a moot point Bloodgood (2) is 
of ^e opmion that it more often accorapa- 
mes a bemgn rather than a malignant 
lesion Deaver and McFarland (6) state 
that a bloody discharge in a majority of 
cases IS due to papillarj’' growths Adair 
(1) says a dark bloody discharge always 
means a duct carcmoma The consensus 
of opinion seems to be that discharge from carcmoma in the presence of chronic c>stic 
the mpple cannot be regarded as of great mastitis before the menopause may be 
significance m differential diagnoses (14) difficult, howeier, the majority of indi- 
One finds on the roentgenogram emdence \nduals who come for an examination inth 
of cystiphorous desquamate epithelial the historj of a lump m the breast are 


FIBROSIS 

The roentgen appearance of fibrosis of 
the breast is often not as confusing as the 
chnicaf, one sees on the negatives, except 
in the cases of local trauma (5), many fault 
irregular masses of scar Pssue mvobung 
both breasts, with fine stnations extending 
mto the axilla, but no abnormalities m the 
contour of the anatomic zones 

CARCINOMA. 

The roentgen identification of early 
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encountered after the age of forty (10), 
when the mvolutional changes are such 
that the neoplastic characteristics are 
easily identified Multiple tumors are not 
necessarily bemgn, chnically, they may be 


Case 2 Mrs R, aged 70 years, first 
noticed a lump m her left breast two years 
previous to exammation Shortly there- 
after, it began to enlarge She has had 
some pain and discomfort 



Fig 3 Case 3 Infiltratiou charactenstic of the spread of carciaoma along 
the connective tissue septa. Histology mixture of scirrhous and medullary 
carcmoma 


appreaated by palpation as separate and 
(hstmct multiple nodules Attenbon has 
been called to the importance of distant 
secondary mahgnancy (19) m many cases 
m which the disease seemed to be confined 
to a smgle nodule , microscopic secbons of 
the whole breast revealed the frequent 
presence of impalpable axillary glands and 
mvolvement of the lymph structures along 
the pectoral muscles 

On the roentgenogram, one sees the 
foUoivmg alterabons m contour and den- 
sity of one or more of the anatomic zones 
the tumor appears rather dense and irregu- 
lar, with mterruption of the stnabons, the 
penphery may be feathery or more com- 
pact than the mass givmg a false sense of 
encapsulabon due to the compression of 
the surroundmg tissues, extension mto the 
lymph nodes m the axilla appears as smooth, 
dense, opaque areas, while the inflamma- 
tory nodes are faint and irregular m out- 
line 


Roentgen Findings — Marked mvolu- 
tional changes, irregularity of the ana- 
tonne zones, thickening of the skm, an 
infiltratmg tumor mass m the left breast 
charactensbc of mahgnancy 

Histology — ^There was a fibrous bssue 
stroma with large masses of anaplastic 
epithehum (carcmoma) 

Case 3 Mrs J , aged 44 years, nobced 
a lump m the left breast with a dark angry 
area about the mpple a month before 
exammabon 

Roentgen Findings — A marked infilba- 
tion of the enbre left breast radiatmg from 
a dense mass, charactensbc of a spread of 
carcmoma along the connective bssue 
septa There was axillary mvolvement 
Histology — The entne glandular bssue 
was mfiltrated, unusually shotty, and 
mdurated There was a mixture of scir- 
rhous and medullar}'- carcmoma 

Case 4 Mrs M , aged 52 years, no- 
bced a lump m the left breast one year 
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before examination Sl\ weeks later, the 
skin over this area became red and infil- 
trated 

Roentgen Findings — An irregulanty in 
contour of the anatomic zones of the left 


cystic mastitis Roentgenograms may es 
tabhsh the following the presence or ab 
sence of a mass, often before the disease is 
climcally apparent , define its mammar)' or 
axillary extensions, reveal both benign and 



Fie 4 Case 4 An inHltrating mass extending from 
back to the retro-glandular rone Histologj anaplastic 
mitotic figures 


beneath the mpple 
cells with numerous 


breast, with an infiltratmg mass extendmg 
from beneath the mpple back to the retro- 
glandular zone There was axillary node 


involvement 

Histology —Thexe^ was more than one 
tumor and, microscopically, the tissue 
appeared quite different There were ana- 
plastic cells wth numerous nutotic fibres 
^ The value of breast radiography is shotra 
by the high percentage of dia^ostic 
a^acy m the differentiation of beni^ 
from mahgnant lesions (20), and m e - 
ceeded only by the microscopic examma- 
^on of excised iissue The limitations (14) 
of this method are the mabihty^ to recog- 
nize microscopic areas 
mahenant degeneration m bemgn 
Tnd car^oma associated with chronic 


neoplastic changes and the transibon o 
bemgn into a mahgnant lesion, depic 
those changes characteristic of the sprea 
of carcmoma along the connective tissu 
septa — dangerous because the cells per 
meate along these septa— reach the more 
active lymph streams, and are easi } 
earned to distant parts, offer a permanent 
record of the findmgs, be a means of senai 
study of the changes m the breast, otter 
none of the physical limitations of trans- 
lUummation, and m those cases positive for 
carcmoma the need for biopsy can be 
eliminated 
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FURTHER OBSERVATIONS ON THE ROENTGEN EXAMINATION 

Ur I HE AORTA' 

By DAVID S DANN, M D Koftsas Qty, Missouri 
Roentgen Department, Menorah Hospital 


HE purpose of this presentation is 
mainly to revive the interest of 
roentgenologists in the roentgen 
study of the aorta It seems that, of late, 
many roentgenologists have become apa- 
thetic toward this subject — a strange 
circumstance in view of the history of this 
exammation 

At first, the cardiologists were reluctant 
to accept the contnbutions of the roent- 
genologists But as they grew more fa- 
mihar with the method, and reahzed its 
advantages and supenonty over the older 
methods for the demonstration of dilata- 
tion and aneurysm of the aorta, their 
mterest m it increased Now, mth one 
accord, the cardiologists have adopted and 
endorsed it They were qmck to take 
advantage of a method that would demon- 
strate between 10 (1) and 30 (2) per cent 
of aneurysms not detected by other means 

Levme (1), m discussmg the diagnosis of 
aneurysm of the aorta, states “There 
remained a few, however, in whom the 
aneurysm produced no physical signs that 
were detectable and no particularly char- 
actenstic symptoms Here the \-ray ex- 
ammation was practically the only means 
of detecting the underlying condition A 
more hberal use of x-ray and fluoroscopy 
of the aorta and a more careful roentgeno- 
logic mteipretation of these findings, would 
certainly enable us to detect some cases of 
aneurysm of the aorta that would other- 
wise be overlooked ” VTnte (3) and many 
other cardiologists express similar \aews 
Roentgenologists are, therefore, obh- 

T Read before the Radiological Society of North 
America at the Seventeenth Annual Meeting at St 
Iatuis, Nov 30— tiec, 4 1931 

* I wish to express mj gratitude to Mr Robert Stoltz 
of the General Electric Co of Kansas Ctty for his 
construcUon of the rotating platform and his a^tance 
in obtaining normal roentgenograms and to Mr Be^ 
ard M Welch for his valuable techmcal aid and mde- 
fatigable efforts in obtainmg normal subjects 


gated to take an active interest in this 
subject, to reahze then responsibihbes, and 
to make still further contributions 



Fig 1 Model sketch showing the normal rela 
tion existmg between the structures comprising the 
cardiac and supracardiac shadows m the normal 
adult sthenic type 1 Right innominate vein 2. 
Superior vena cava 3 Right auricle. 4 Inferior 
vena cava 6 Left subdasuan artery 6 Descend 
mg aorta 7 Pulmonary artery 8 Left auricle. 
9 Left ventncle 


THE NORJIAL AORTA 

The normal relations of the aorta in the 
frontal \new are illustrated m Figure 1 
This was based on anatomic studies (4) 
with mjections of banum emulsion Bad sir 
mto the aorta and superior vena cava 
VTien semie changes occur, beginning 
about the fifth decade, the right border of 
the aorta tends to override the vena cava 
and to approach its nght margin 

These relations are also influenced by the 
character of the aortic arch The hmbs 
of the arch may be closely approximated, 
widely separated, or rotated at various 
angles about the central axis of the body, 
depending partly on the form and course 
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taken during the embryologic penod of 
development, but, to a greater extent, on 
the level of the diaphragm In the hypers- 
themc type m which the diaphragm is high, 
the lunbs of the arch are spread apart 
In the hyposthemc type, with low dia- 
phragm, the converse obtains Between 
these two extremes, are vanous gradations 
In passing, I wish to call attention to the 
difference m distensibihty of the aorta of a 
young adult, aged 34 years, and that of a 
much older mdividual, aged 68 years 
Note the greater distention of the senile 
aorta with practically the same air pressure 
as that employed m the aorta of the young 
adult The sclerotic aorta that has lost 
its elastic tissue is more relaxed and does 
not offer as much resistance as the aorta 
with good elastic tissue These facts 
should be borne m mmd when considering 
the changes in the aorta at different age 
periods and in vanous stages of disease 
mvolvement 

It will be recalled that the normal aortic 
arch does not assume a direct course from 
nght to left m the coronal plane, but is 
directed anteropostenorly m a shghtly 
obhque plane (Fig 2) Hence, methods 
based on the obhque position are hkely to 
give more accurate information concemmg 
the aorbc arch Chaperon (5) found that 
the aortic arch was best observed and 
measured at an angle of 25° m the left an- 
tenor oblique position 

Techmc — A. graduated rotatmg plat- 
form (Figs 3-6) will be found very useful 
m obtaining the correct position With 
this device, accurate comparative penodic 
observations and measurements can be 
made 

Direct the patient to stand erect on the 
platform and parallel to the plate changer 
His body should be from 2 to 3 mches from 
the latter Instruct the patient to make 
no movements whatever until he is di- 
rected Release the lock and rotate the 
platform, clockwise, by hand until the mdi- 
cator reads 25° Grasp both shoulders of 
the patient and carefully mchne him for- 
ward in a parallel direction until the left 
shoulder meets the plate changer Adjust 



Fig 2 Left anterior oblique positron, demon- 
strating the entire aortic arch filled with banum 
emulsion 


the shoulder rest seen at the upper nght 
m Figure 5 

The exposure techmc factors are 4 ft 
distance, 100 ma , Vs second, kilovoltage — 
average size patient, 90 KV , moderately 
stout, from 93 to 95, and very stout, 98 
All exposures are made with respiration 
suspended in the mspiratory phase 

The roentgenogram obtamed with this 
techmc must have suffiaent density to 
show distmctly the ascendmg and descend- 
mg outer borders of the arch, and the 
trachea with its bifurcation Normally, 
the trachea is located outside of the nght 
border of the spme and from 3 to 8 mm 
from it 

Description — The outer ascendmg and 
descendmg borders of the arch may assume 
a variety of forms The ascendmg border 
may be shghtly convex, straight vertical, 
straight obhque, or a combmation of these 
forms In addition to all the above forms, 
the descendmg border may be shghtly 
concave Moreover, the descendmg bor- 
der, normally, before the fifth decade, does 
not surpass the nght margin of the spme, 
f e , a hne joining the spinous processes 


FURTHER 08SERVATI0W W TH^RMNTQEN EXAMINATION 

By DAVID S DANN. M D Kansas City, Missouri 
Roentgen Department, Menorah Hospital 


T =HE purpose of this presentation is 
mainly to revive the interest of 
roentgenologists m the roentgen 
study of the aorta It seems that, of late, 
many roentgenologists have become apa- 
thetic toward this subject — a strange 
circumstance m view of the history of this 
examination 

At first, the cardiologists were reluctant 
to accept the contributions of the roent- 
genologists But as they grew more fa- 
rmhar with the method, and reahzed its 
advantages and superiority over the older 
methods for the demonstration of dilata- 
tion and aneurysm of the aorta, their 
interest m it increased Now, mth one 
accord, the cardiologists have adopted and 
endorsed it They were quick to take 
advantage of a method that would demon- 
strate between 10 (1) and 30 (2) per cent 
of aneurysms not detected by other means 
Levme (1), m discussing ^e diagnosis of 
aneurysm of the aorta, states “There 
remained a few, however, m whom the 
aneurysm produced no physical signs that 
were detectable and no particularly char- 
acteristic symptoms Here the \-ray ex- 
ammation was practically the only means 
of detecting the underlymg condition A 
more hberal use of x-ray and fluoroscopy 
of the aorta and a more careful roentgeno- 
logic interpretation of these findmgs, would 
certainly enable us to detect some cases of 
aneurysm of the aorta that would other- 
wise be overlooked ” White (3) and many 
other cardiologists express similar Auews 
Roentgenologists are, therefore, obh- 

1 Read before tbe Radiological Society of North 
America at the Seventeenth Annual Meeting at St 
Louis, Nov 30-Dec 4 1931 

’ I wish to express my gratitude to Mr Robert Stoltz 
of the General Electnc Co , of Kansas City for his 
construction of the rotating platform and his assistance 
in obtainmg normal roentgenograms and to Mr Bora 
ard M Welch for his valuable techmcal aid and mdc 
fatigable efforts m obtammg normal subjects 


gated to take an active interest in this 
subject, to realize then responsibilities, and 
to make stiU further contnbubons 



Fig 1 Model sketch showmg the normal rela 
tion existmg between the structures compnsmg the 
cardiac and supracardiac shadows m the normal 
adult sthemc type 1 Right mnoramate vein 2. 
Superior vena cava 3 Right auncle. 4 Inferior 
vena cava 5 Left subclavian artery 6 Descend 
mg aorta 7 Pulmonary artery 8 Left auncle. 
9 Left ventncle 


THE NORMAL AORTA 

The normal relations of the aorta m the 
frontal new are illustrated m Figure 1 
This was based on anatomic studies (4) 
ivith mjections of barium emulsion and air 
into the aorta and superior vena cava 
"When senile changes occur, beginning 
about the fifth decade, the right border of 
the aorta tends to override the vena cava 
and to approach its right margin 

These relations are also influenced by the 
character of the aortic arch The hmbs 
of the arch may be closely approximated, 
widely separated, or rotated at vanous 
angles about the central axis of the body, 
depending partly on the form and course 
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definite aneurysm of the aorta, as dis- 
tinguished from a slight dilatation of the 
aorta so frequent in hypertension, should 


widely separated hmbs, exaggerated con- 
vex borders, and displacement of the de- 
scending border beyond the shadow of the 



Fig 4 (left) Platform m position ready for use ’ 

Fig 5 {center) Side view showing patient in left anterior oblique position, 25 , ivith adjustable rest 
applied to right shoulder 

Fig 6 {right) Direct view of same 


be considered as positive evidence of 
syphilis ” This view is shared by most 
authonties, but Kaufmann (6) investigated 
24 aneurysms of the aorta and found “an 
equal number due to artenosclerosis and 
syphilis " However, he makes the further 
comment that they all occurred in very 
elderly individuals Aneuiy'sm of the a- 
orta may be associated either ivith an en- 
larged left ventncle or one of normal size, 
depending on the degree of involvement of 
the aortic valves This will be discussed 
in more detail later, under the subject of 
dilatation and aortic regurgitation 

The detection of a dilated aorta, with its 

* The base of tlie plate changer should be eleraled 
about t\ inches from the floor to accommodate tall indi 
\ iduals 


spme, becomes an easy task after the facts 
concermng the normal aorta have been 
grasped But the explanation of this dila- 
tation m a particular case is a much more 
difiicult problem 

Three conditions are m the mam assoa- 
ated with dilatation of the aorta, namely, 
syphihs, hypertension, and artenosclerosis 
(Fig 9) They may exist singly or in 
combination, vtz , syphihs plus hyperten- 
sion, syphihs plus artenosclerosis, syphihs 
plus hypertension plus artenosclerosis, and 
hjqiertension plus artenosclerosis (Fig 10) 
All three conditions may be accompanied by 
an enlarged left ventncle 
The dilated syphihtic and hypertensive 
aortas, seen in the third and fourth dec- 
ades, will present a smooth curve But, 
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With the senile sclerotic changes occur- 
ring about the fifth decade, the aorta in- 
creases in density, and the outer borders of 


1 ./ 

at the same time, the tube is distended 
The apphcabon of these facts to the stud) 
of the aorta is obvious 



Fig 3 Flatlorm for making oblique roentgenograms with upper surface 
graduated in degrees The upper part is pi\oted m the center and rotates on 
four ball bearings A simple door stop brake device is located at the side 


the arch become more convex, elongated, 
and tortuous This is the semie type of 
uncoiling 

It mil be noted that all observations and 
measurements relate to the outer borders 
of the arch, which are plainly visible, while 
the others are not I am unable with the 
present techmc to visuahze the latter be- 
fore the penod in which senile changes take 
place However, until a technic is ob- 
tained which will enable us to see all bor- 
ders of the arch, we must depend on indi- 
rect methods 

In this connection, it is interesting to 
speculate concemmg the possibihties of 
observmg the anterior and posterior bor- 
ders of the individual limbs with the use of 
1,000 milhampere techmc and a constantly 
moving Buck)'^ diaphragm 

It IS obvious from a study of simple tube 
mechames that the outside measurements 
of a coil mil indirectly mdicate the cahber 
of the indindual hmbs Figure S illus- 
trates the changes that take place m an 
ordmary rubber tube subjected to air 
pressure, when both ends have been pren- 
ously fixed m position As the pressure is 
mcreased, the limbs of the coil tend to 
separate and the arch becomes elongated. 


Roentgenographic and fluoroscopic ob- 
servations of the heart and aorta should be 
made m aU positions Moreover, at the 
nsk of stating a platitude, the roentgen 
observations should always be correlated 
mth the history, physical findmgs, and the 
data obtamed from other chmeal methods 
of investigation 

THE PATHOLOGIC AORTA 

Havmg estabhshed the techmc for ex- 
ammation of the aorta, and appreciating 
the manifold character of its normal con- 
tours, we are m a position to study the 
pathologic changes to which it may be sub- 
jected For our purposes, there are two 
major disturbances that may occur, 
namely, aneurysm and dilatation 

I shall not enter here into a discussion 
concermng the differential diagnosis be- 
tween aneurysm and the conditions which 
may simulate it A careful study of the 
roentgenograms in all positions, together 
with the Toentgenoscopic obsen^ations, 
will, with few exceptions, readily establish 
the eccentric, shaiplj^ outlined, fusiform or 
sacculated protuberance of the aorta 
Levine (1) states, ‘The discoverj' of a 
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process widens the comimssures by causmg 
adhesions of cusps to the aortic wall and, 
by separating the cusps, produces regurgi- 
tation This IS the reverse of the usual 
rheumatic effect, which tends pnmanly to 
mute the cusps at the commissures, to 
cause stenosis rather than regurgitation 
Extension of the luetic process may further 
damage the valve cusps the m selves and 
cause their retraction or adhesion to the 
smuses of Valsalva A weakerung of the 
aortic valve rmg, with stretchmg, often 
comes with aortitis Thus aortic regurgi- 
tation, so frequently comphcatmg luetic 
aortitis, may result either from this stretch- 
mg alone or from damage to the valve, or 
- from both factors ” The aortic regurgita- 
tion results m dilatation of the left ventri- 
cle (Fig 11) 



Fig 9 Dilated aorta m hypertensive heart 
disease Wide arch with descending border dis- 
placed beyond interspinous line 


NOEMAL AOBTA 



Fig 10 Diagram illustrating the two most important pathologic changes m the 
aorta and the etiologic factors involved. The rdation to enlargement of the left 
ventncle is also demonstrated 


The fact that the enlargement of the left 
ventncle takes place, usually secondary to 
the mvolvement of the valves, accounts for 
those cases m which the aorta exhibits an 
aneurysm and the heart shadow appears 
normal m size 

These facts have still further significance 
m that they may be utihzed to differentiate 
between s^qiluhtic and rheumatic, or non- 
specific, vahnilar disease The latter type 
is verji rarely assoaated with a dilated 
aorta Therefore, a diagnosis of S 5 q)hi- 
htic valvular disease can usually be made 
i\ ith the aid of the rpentgen exammation 


when the foUowmg conditions obtain pa- 
tient younger than 50, with an aortic dias- 
tohc murmur, dilatation of the aorta, and 
enlargement of the left ventncle, but no 
hypertension On the other hand, if the 
above conditions prevail without dilatation 
of the aorta, then the converse is true, 
namely, rheumatic, or non-specific, valvu- 
lar disease These observations confirm 
those made by Holmes (9) 

A statement concermng the roentgen 
changes m the early stages of syphilitic 
aortitis may not be amiss, although this 
should hardly be necessary Occasionally, 
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from this period on, they will be associated 
with the tortuosity and density resulting 
from arteriosclerosis It is m the latter 


untreated patients to an average of 65 
months m patients receiving one year or 
more of such treatment ” 



Fig 7 Left antenor oblique roentgenogram 
Sthenic type age 27 years 



been previously feted in position, irben it is sub- 
jected to air pressure. The shaded portion shows 
the tube before distention. The broten Imes mdi 
cate the shape after air pressure has been apphed 
Note that as the tube is distended, the limbs sepa 
rate and the arch is elevated 


period that the posterior mediastinal bord- 
ers of the aorta may be visualized, but not 
before 

Let us consider m more detail the most 
important of these three types, namely, the 
syphihtic After all, so far as treatment is 
concerned, we are most interested m this 
tj'pe The obser\'’ations of hloore and 
Danglade (7) are pertment “A study of 
43 patients with aortic aneurysm demon- 
strates that life may be prolonged from an 
average of mne months from the onset of 
symptoms, m untreated patients, to an 
average of 69 months m patients receiving 
one year or more of su^ treatment A 
study of 90 patients with aortic regurgita- 
tion and eight with various other forms of 
syphihtic cardiovascular disease shows that 
life may be prolonged from an average of 
32 months from the onset of sjmiptonis m 


A thorough appreciaPon of the path- 
ology of the syphilitic process m the aorta 
IS essential to an understandmg of the 
roentgen changes "ttOute’s (8) exceUent 
descnption is quoted bnefly "Three im- 
portant developments of tos destructive 
luetic aortic process may occur (A) a 
stretching of the aortic wall to give nse 
either generally to a spmdle-shaped dilata- 
tion or aneurysm, or locally to a saccular 
aneurysm, {B) an. mvolvement of the 
aortic valve to deform it and to cause 
aortic regurgitation, and (C) a narrowing 
of the mouths of important branches of the 
aorta by an extension of the luetic process 
Itself (B) Aortic imlve disease 
is due to a downward e.\tension of the 
aortitis to mvolve primarily the commis- 
sures of the lalve The inflammator>' 


DANN ROENTGEN EXAMINATION OF AORTA 


215 


of Aortic Aneurysm RABioLOGt, August. 1931, 17, 
304-316 

(3) White, Paul D Observations on the Clinical 
Value of Roentgen Ray m Diagnosis of Cardiovascular 
Disease Am Jour Roentgenol and Rad Tber , 
Apnl 1930,23,363-367 

(4) Dank, David S The Uncoiled Aorta Part I 
The Normal Aorta Am Jour Roentgenol and Rad 
Ther , April, 1930, 23, 368-372 

(6) Chaperon, M Contribution a 1 Etude anato- 
moradiologique des Vaisseaux de la Base du Coeur 
Pans, ThCseNo 683 1920-1931 

Idem Etude radiologique du D6roulement aortique 
Bull m6d 1927 41, 366-362 


(6) Kaufmann, Edward Pathology for Students 
and Practitioners P Blakiston’s Son & Co , Phila- 
delphia, 1929 Vol 1, p 136 

(7) Moore, Joseph Earle, and Danglade, James 
H The Treatment of Cardiovascular Syphihs, Study 
of Duration of Life m 141 Treated and Untreated 
Patients with Aortic Regurgitation and Aortic Aneu- 
rysm Am Heart Jour , October 1930, 6, 148-166 

(8) White,' Paul Dudle\ Heart Disease The 
Macmillan Co , New York 1931, pp 360-362 

(9) Holmes, George W X-ray Observations m 
Aortic Regurgitation Bntish Jour Radiol , 1926, 31, 
409-418 



214 


RADIOt^GY 


one observes patients presenting the char- 
acteristic features of syphihtic aortitis, 
1 e , precordial distress, dyspnea, and 

@ ® 0 

ABC 

Fig 11 Diagrammatic sketch^ illustrating the 
difference between aortic regurgitation resulbng 
from rheumatic or non-specific valvular disease 
(B), and syphilitic valvular disease (C) Note 
that in the former the free margins are affected, 
while m the latter the valves are separated at the 
commissures by the syphilitic process which has 
extended downward from its supra-valvular ongm 
A represents the normal relation of the valves 


positive Wassermann, yet in whom no 
dilatation or aneurysm of the aorta can be 
detected It should be readily apprea- 
ated that the early involvement of the 
adventitia and media by syphihtic process 
may not cause suffiaent destruction of the 
elastic fibers to effect a dilatation or 
aneurysm This is espeaaUy true before 
the fourth decade, when the aorta still 
retams abundant elastic tissue Menbon 
was made in the early part of this presenta- 
tion concermng the difficulty of distendmg, 
expenmeutally, the aorta m a young adult 
In such cases, however, it is advisable to 
make serial observations of the aorta dur- 
ing the course of treatment and thereafter, 
to determme the progress of the disease 

SUMMARY 

1 The roentgen exarmnation will dis- 
close syphihs of the aorta in from 10 to 30 
per cent of the cases in which it is not de- 
tected by other means 

2 It IS obhgatory, therefore, for roent- 
genologists to take an active mterest in 
this subject and to make still further con- 
tnbubons 

3 The diagnosis of an aneurysm of the 

* personal coniinumcation from Dr Robert Kont 
schoner pathologist at Menorah Hospital 


aorta, and particularly dilatation, depends 
upon a clear conception of the normal aorta 

4 The aorta is best studied m the left 
anterior oblique position at an angle of 25° 

5 A graduated revolving platform is 
described for makuig roentgenograms in 
this position The techmc for its use is 
given in detail 

6 Until a techmc is obtamed whereby 
the outhnes of the individual limbs of the 
aortic arch are plainly visualized, rehance 
must be placed on mdirect measurements 

7 An appreaation of simple tube me- 
chamcs will aid in the study of the aorta 

8 The charactenstics of the normal 
aortic arch are described 

9 Periodic health exammabons, utiliz ' 
mg roentgen studies, may disclose an 
aneurysm or dilatabon of the aorta m its 
early stages 

10 The presence of an aneurysm of the 
aorta, with the quesbonable excepbon of 
artenosclerosis, will estabhsh the diagnosis 
of syphihs 

1 1 Dilatabon of the aorta is commonly 
found m syphihs, hypertension, and arteno- 
sclerosis These may exist smgly or in 
combmabon 

12 The charactensbcs of the arteno- 
sclerobc aorta must be appreaated to 
understand the roentgen changes m syph- 
ihs or hypertension when it is a coexistent 
factor 

13 A clear conception of the pathology 
of syphihs IS essenbal to an understanding 
of ^e roentgen changes m the heart and 
aorta 

14 A differenbal diagnosis can be 
made between syphihbc and rheumatic, or 
non-specific, valvular disease with the aid 
of the roentgen observabons 

15 At the risk of stabug a plabtude, 
the roentgen exammabon should always be 
correlated with the history^ physical find- 
ings, and other chnical methods of in- 
vesbgabon 
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HE term pyelography or pyelo-ure- 
terography is umversally accepted as 
defining the roentgenologic demon- 
stration of the urinary conductmg sys- 
tem — cahces, pelvis, and ureter — with the 
aid of substances opaque to the \-rays 
This method of mvestigation, histoncally, 
is intimately associated with the develop- 
ment of various opaque media m their 
apphcation m urology The substances to 
be considered for this purpose may be 
classified as 

1 Colloids 

f inorgamc halogens — 

2 Crj'-stalloids j iodides or bromides 

[ orgamc halogens 

3 Gases — o\ygen, carbon dioxide, and 

air 

The first crude but stunulatmg attempts 
at delmeatmg the pelns and ureter were 
made by Tuffier m 1897, and Schmidt 
and Kohscher, Lowenhardt, and von Illyes, 
by means of mandanns passed through 
ureteral catheters, and opaque bougies 
The first impetus to the dehneation of the 
urmary tract with the aid of opaque media 
should nghtfuHy be attributed to Wulff, 
of Hamburg He outhned the urmary 
bladder by means of mjectiou of a suspen- 
sion of bismuth submtrate Voelker and 
von Lichtenberg workmg with coUargol 
reported, m 1905, their experiences with 
the visualization of the urmary bladder 
In the course of their work they were able 
to see the ureter and pelvis outhned m a 
case of unilateral vesico-ureteral reflux 
In 1906, as a consequence, they pubhshed 
their results on retrograde pyelography 
with the aid of collargol mjected through a 
meteral catheter, and were thus the first 

‘ Presented before the Amencaa Congress of Radi 
ology at Chicago Sept 25-30, 1933 


ones to completely and satisfactorily out- 
Ime roentgenologically the pelns and 
cahces 

Other observers subsequently have util- 
ized stronger solutions of collargol Arg)'- 
rol, as well as a 5 per cent emulsion of silver 
iodide, were the other silver compounds 
employed Although m some hands these 
media have met with success, the use of the 
silver salts was finally abandoned, fatali- 
ties havmg been recorded, m part due to 
the character of the medium employed 
For example, local necrosis m the kidney, 
Sliver embolism, and general poisomng, 
were some of the untoward reacbons en- 
countered 

A distmct improvement on the above 
media came with the advent of a 10 per 
cent solution of thonum mtrate, intro- 
duced by Bums, m 1915 This substance 
led to the gradual exclusion of the colloidal 
Silver compounds Assoaated imtative 
phenomena and fatahties were the objec- 
tions raised to it Yet, for three years 
until the advent of the morgamc halogens, 
this medium was the one of choice 
A notable advance occurred, m 1918, 
when Cameron suggested sodium and potas- 
sium iodide in watery solution, and Weld 
proposed sodium and potassium bromide 
The potassium salts m both cases were 
quickly ruled out because of the depressant 
effect of the potassmm-ion, particularly on 
the heart, as borne out by experiments on 
dogs with the mtravenous mj action of 
these salts Based on these researches and 
clinical expenences, sodium iodide and 
bromide have come mto almost exclusive 
use as pyelographic media With regard 
to the comparative values of sodium iodide 
and sodium bromide, the former has been 
found to be supenor for the follomng 
reasons 


216 



217 


JACHES AND SWICK OPAQUE MEDIA IN UROLOGY 



Fig 1 Intravenous urogram, m a case of vesico- 
vaginal fistula of tubercular ongin, incidental to 
renal tuberculosis of a left excluded kidney The 
unnc ■was repeatedly negative for tubercle baolh A 
biopsy of the bladder m the region of the fistula 
showed tuberculosis The nght urinary tract re- 
veals dilatation of the ureter, pelvis, and cahces 
with angulation and kinkmg of ureter 


Fig 2 IntraTenous urogram in a case of nght 
non-funcUoiung calculus hydronephrosis The left 
urmary tract is dilated, the result of a stone situated 
over the lateral aspect of the midsacral region 


1 Its greater molecular weight, givmg 
a radiographic shadow of greater density 
ivith a solution of much lower concentra- 
tion 

2 The iodide component is a member 
of a group of elements which show an 
opacity to \-rays beyond what their 
atomic weight would mdicate 

3 The osmotic pressure of sodium 
iodide m the concentration used for pyelo- 
graphic purposes is onl}^ shghtly greater 
than that of concentrated unne, and, of all 
the vanous substances used, is the least 
hypertonic The question of h 3 rper- 
tomaty becomes important when it is 
reahzed from ammal expenmentation as 
well as from clmical observation that, 
other things being equal, the mjnnous ac- 


tion upon hiung tissues vanes with the 
degree of hypertomcity And herein hes 
the rationale for the general acceptance of a 
12 per cent solution of sodium iodide for 
retrograde pyelography 

In passmg, bn^ mention should be made 
of other media and procedures advocated, 
and m many instances subsequently dis- 
carded 

A Media — 1 The use of oxygen, air, 
or carbon dioxide — the objeebon to these 
media bemg confusion wibh overlymg m- 
testmal gas, the difficulty of maintaining 
full distenbon of the pelvis and ureter, and 
air embolism One of the authors ( Jaches) 
has been misquoted as havmg advocated 
the use of air or oxygen On the contrary, 
m the paper which he, m coUaborabon with 
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Fig 3 Intravenous urogram, m a case of a left 
calculus hydronephrosis There is non visualization 
of the left urinary tract incidental to the funcUonal- 
anatormc derangement of the kidney parenchyma 
The right unnary tract shows ddatatiou of the 
calices, pelvis, and ureter This case illustrates the 
value of non visualization as a means of localization 
of the disease 


Fig 4 Oral urogram showing dilatation of the 
upper unnary tract of the remaimng nght kidney 
after nephrectomy of the left one was performed for 
calculus pyonephrosis 


Dr Furruss, presented, m 1911, which was 
not published but from which this quo- 
tation seems to have been derived, he 
distmctly stated that air or oxygen is 
distmctly mfenor to metalhc solutions for 
the reasons above stated 

2 Umbrenal or hthium iodide — ^this 
solution IS expensive and frequently im- 
tating, producing spasm of the cahces and 
pelvis 

3 Lipiodol — of an oily consistency, has 
a tendency to globule-formation m the 
presence of aqueous solutions 

4 Umbrathor — a colloidal suspension 
of thorium dioxide, is similarly viscid, 
making emptpng by the renal pelvis 
difficult Its use m cystography, however, 
has defimte advantages The question of 
emptying m the case of the bladder is 
relatively of no consequence 


5 Neosilvol — m 20 per cent concentra- 
tion has objections similar to hpiodol and 
umbrathor 

B Procedures — 1 Penrenal and pen- 
cysto-pneumoradiography, a procedure by 
which oxygen is mjected around the kidney 
and bladder, respectively It has been 
practically discarded because of the meager 
information obtamed and above all the 
attendant danger of air embolism and 
infection 

2 Pneumoperitoneum is the mjection 
of oxygen mto the pentoneal canty for the 
differentiation of intra- and retroperitoneal 
masses It is also unnecessary in most 
instances and at times coupled inth dan- 
ger 

3 Pyeloscopy, advocated in this coun- 
tTN-- b}'- Manges, and in Pans by Legueu, 
though satisfactory when practised by 
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them, IS, m most hands, very unsatis- 
factory and unreliable, besides mvolvmg 
unnecessary exposure of the fluoroscopist 

4 The coatmg of non-opaque renal and 
ureteral stones with the mjection of 2 per 
cent collargol and its subsequent aspiration 
has been shown to be unsatisfactory m the 
majonty of cases 

5 Arteriography (mtroduced by De 
Santos), IS the mjection of sodium iodide 
mto the aorta, thus outhiung m addition to 
the abdoimnal vessels the renal arteries 
It IS considered by most urologists not only 
superfluous, but formidable and dangerous 
as a procedure 

6 Visualization of the seminal vesicles 
by means of injection of opaque media 
though the ejaculatory ducts has m most 
mstances been difficult and not entuely 
helpful 

On the other hand, the foUowmg pro- 
cedures which have withstood the test of 
time are worthy of detailed consideration 
1 Cystography — This is a procedure 
which is used with the aid of both opaque 
solutions and air for the visualization of the 
diverticula, bladder stones, bladder tu- 
mors, prostatic conditions, and vesico- 
ureteral reflux The foUowmg technic 
was employed and proved satisfactory 
the bladder is filled through a catheter with 
a 3 to 5 per cent sodium iodide solution to 
the point of discomfort to the patient 
Exposures m the anteropostenor and ob- 
lique or lateral positions are made The 
bladder is then emptied and filled agam 
with air and another anteropostenor roent- 
genogram IS obtained In cases of sus- 
pected vesico-ureteral reflux, an additional 
film IS made m the trendelenburg position 
S Pyelography —A 1 2 per cent solution 
of sodium iodide or a 15 to 20 per cent 
solution of any of the orgamc iodides — 
lopax (uroselectan), neo-iopax, skiodan, 
neo-skiodan, or the newly developed com- 
pound, sodium ortho-iodohippurate 
(Smck) — is carefully mjected through the 
ureteral catheter either by granty or cysto- 
scopically under insion until the patient 
complains of a fullness in the flank or the 
indigo carmine stained medium is nsual- 


ized at the meatus Roentgenograms are 
made Another is taken while withdraw- 
ing the catheter and simultaneously mject- 
mg the solution m order to obtain a ure- 
tero-pyelogram The latter enables one to 
visuahze both the condition of the ureter as 
well as negative shadows cansed by non- 
opaque stones, tumors, blood clots, etc 
Finally, in speafied cases, an additional 
exposure is obtamed after the catheter is 
withdrawn and the patient has been in a 
sitting position for ten rmnutes m order to 
determine trapping of the renal pelvis, as 
occurs m cases of aberrant vessels at the 
uretero-pelvic jnnction and m ptosis of the 
kidney In performing a pyelogram, an 
attempt should be made at avoidmg pyelo- 
venous backflow — the forcmg of opaque 
fluid mto the vems overlymg fhe formces — 
and “BnscheJbildung” (tuft-formation), the 
forcmg of the pyelographic fluid mto the 
collectmg tubules The pressure at which 
pyelography should theoretically be ear- 
ned out, should accordmgly not exceed the 
renal mtravenous pressure The impor- 
tance of pyelovenous backflow and "Bus- 
chelbMung” anses from the difficulty mtro- 
duced mto the mterpretation of the roent- 
genograms, particularly therr differentia- 
tion from the pyelographic appearance m 
renal tuberculosis and renal neoplasms 

Retrograde pyelography is considered 
contra-mdicated m the presence of acute 
urmary infections In most mstitutions 
bilateral pyelography, at one sittmg with 
the morgamc iodides, is not performed 
The dangers associated with this procedure 
may be shock, infection, general sepsis, 
chemical poisonmg, and local imtative 
phenomena 

THE DEVELOPMENT OF THE ORGANIC IODIDES 
AND THEIR PRESENT RduE IN UROGRAPHV 

Begpnnmg with the original contribution 
of one of the authors (Sivick) with lopax 
(uroselectan) for excretion urography, sta- 
ble orgamcally bound iodides have come 
into practical use as urographic media 
Subsequently, neo-iopax (uroselectan B), 
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skiodan, and neo-skiodan have been pre- 
sented One of the disadvantages to all of 
these IS the cost of the dye The organic 
iodides as a group appear to have been the 
least irritating to the patient without 
affecting the density of the shadow for bi- 
lateral retrograde pyelography 
To overcome certain obvious drawbacks, 
such as the large volume and dose, and the 
expense associated with the use of lopax 
(uroselectan), one of the authors (Swick) 
has developed a new organically-bound 
iodide compound which is here presented in 
greater detail This substance, sodium 
ortho-iodohippurate, has, as a funda- 
mental concept, the use of a normal prod- 
uct of metabohsm as a nucleus for the 
lodme component necessary for roentgeno- 
logic visualization In other words, it is 
the lodme derivative of a substance nor- 
mally found m the human urme For a 
more detailed consideration of the physio- 
logic principles underlymg the develop- 
ment of this substance the reader is re- 
ferred to prenous reports (1) The sub- 
stance has met the necessary requisites for 
urography and has proA^en itself climcall}’- 
adaptable for mtravenous and oral excre- 
tion urography as well as for retrograde 
pyelography 

Sodium ortho-iodohippurate, a neutral 
salt, contams 38 8 per cent of lodme m 
stable orgamc imion and is prepared as a 
white powder which is easily soluble in less 
than its own weight of water The solu- 
tion is prepared m sterile ampoules and 
r emain s unaltered, ready for use The 
tolerance for the compound is good, and no 
unfavorable reactions, such as lodism, 
injury to tissues, or abnonnahties m the 
urme, have been observed Normally, 
from 90 to 95 per cent of the substance is 
excreted unchanged withm eight hours 
after the rntrai^'enous mjecfion 

PROCEDURE FOR INTRAVENOUS UROGRAPHi 
WITH SODIUM ORTHO'IODOHIPPUKATF 

Satisfactory urograms have been ob- 
tamed in adults with doses varjong from 
between 10 to 15 grams of substance m 50 


per cent concentration (dose advocated, 12 
glams m 25 c c ) Children have received 
10-gram doses (20 c c ) without ill eSects 
except for occasional transitory nausea and 
A’^omitmg The solution should be injected 
over a period of from three to five minutes 
In the routme case the first film is taken 
ten nunutes after the mjection and two 
subsequent ones at from fifteen- to twenty- 
minute mtervals Later exposures should 
be made m cases of non-visuahzabon or late 
visualization The only complaint regis- 
tered dunng and for a few nunutes foUow- 
mg the mjection is generalized warmth 
On the completion of the mjecbon, com 
pression is apphed and left undisturbed 
throughout the penod of the three expo- 
sures 

procedure for oral urography with 
SODIUM ortho-iodohippurate 

To date, this substance is the only one on 
record to have yielded a high percentage of 
gratifying results from 10 to 15 grams 
dissolved m approximately 75 c c of a mix- 
ture of simple syrup and ehxir lacto-pep- 
tone have gpven smtably diagnosbc radio- 
grams The only subjective sensabon 
recorded is the salty aromatic taste of the 
solution Nausea or vonutmg has not 
occurred Satisfactory" results were ob- 
tamed approximately from 60 to 13o 
nunutes after admimstration The pa- 
tient is placed upon the x-ray table 45 
nunutes ^ter the mgestion of the solution 
A moderate degree of compression is ap- 
plied over the urinary bladder region and 
x-ray exposures are made from 60, 90, 120, 
150 nunutes after the oral admimstration 
of the dye 

The Use of Compression — We are con- 
vmced that, m order to consistently obtain 
clearijr defined urograms, a moderate de- 
gree of compression over the region of the 
urmary bladder by means of an air-mflated 
rubber bag is qmte essential The balloon 
IS held m place m the imdline by means of 
the Canvas-compression band, and left 
undisturbed durmg the x-ray examination 
from the tune of the completion of the 
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miection The opinion held by some that conditions are preferably mvestigated by 
compression produces an artifiaal dilata- the excretory rather th^ by the retrograde 

tion^of the unnary tract has not been con- route The non-visuahzation of fte un- 

SedbTourex^Lences nary tract viewed together with the com- 
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Fig 6 latxavenoua urogram m a case of 
uretero pyelo-neplinUs, showmg dilatation of both 
unnary tracts more marked on the right side, 
ivdth augulation at the uretero-pelvic junction 


Fig 6 Oral urogram, same case of uretero pyelo- 
nephritis for comparison with mtravenous result 
showmg dilatation of both unnary tracts more 
marked on the nght side with angulation at the 
uretero-pelvic junction 


Indications — In general, mdicabons for 
excretory urography are evident m all cases 
m which retrograde pyelography is recom- 
mended, and particularly when the latter 
procedure m the presence of infection or 
mechamcal difficulties is contra-mdicated 
Such mechamcal difficulties may be hema- 
tuna, cases of reimplanted ureter, cases of 
anomaly, children, mdividuals m whom 
instrumentation is taxing and dangerous, 
and obstructive lesions such as stones, 
stnctures, and neoplasms Cases present- 
ing obscure abdommal symptoms and 


posite clmical picture can of itself be of 
great assistance in the localization of 
the disease and m estabhshmg the diag- 
nosis 

Contra-Indications — Excretory urogra- 
phy IS of no value for anatomic diagnosis m 
cases of urenua or latent urenua Under 
such conditions the mjection of any sub- 
stance may be an accompanying or con- 
tnbutmg factor to exitus On the other 
hand, to detemime the renal function 
simpler and cheaper methods may be 
resorted to 
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RETROGRADE PIELOGRAPHY WITH SODIUM 
ORTHO-IODOHIPPURATE 

Solutions m from 15 to 20 per cent con- 
centration have given satisfactory bilateral 
retrograde pyelograms at one sitting ivith- 
out untoward effect to the patient 

Without entenng mto a detailed account 
pertaming to the vanous aspects of renal 
function m its relationship to excretory 
roentgenologic visualization, it should be 
strongly pomted out that excretory urogra- 
phy, m contra-distmction to retrograde 
pyelography, which is purely a mechanical, 
non-physiologic filhng of the pelvis and 
cahces, is excretory m nature and, there- 
fore, dependent upon renal and extra- 
renal variations In order to avoid repeti- 
tion, the reader is referred to earher pubh- 
cations for such important considerations 
concerning excretion urography as, for 
example, renal function and excretion 
urography, renal function and radiologic 
findin gs m hydronephrosis, temporary 
functional inhibition, and non-visualiza- 
tion as an aid m localization of the disease 
and m estabhshmg the diagnosis 

CONCLUSIONS 

Urography represents a notable advance 
m the science of medicme Its claim to 


recognition as a saence strongly rests upon 
the preasion, accuracy, and rational think- 
ing that it adds to diagnosis The fact 
that excretion urography, smce its develop 
ment upon broad practical pnnaples, has 
been a defimte and mvaluable contnbution 
IS not challenged Excretory and retro 
grade pyelography should complement and 
supplement one another One’s attitude 
should be that of employmg both methods 
mtelhgently and to the best advantage, 
rather than focusmg one’s attention on 
which of the two procedures is the better 
In our experience we have found excretion 
urography to be m general useful, and m 
particular, where retrograde pyelography 
is contra-indicated because of the presence 
of infection or mechamcal difficulties 
Similarly, retrograde pyelography is essen- 
tial m corroboratmg or supplementing the 
eqmvocal results of excretion urography 
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BULLOUS EMPHYSEMAC?) OR BILATERAL PNEUMOTHORAX(?)' 

By EPHRAIM KOROL, M D , Lincoln, Nebraska, and C F ENSIGN, M D , Hines, Illinois 


ACKNOWLEDGMENT 

W E are prompted to wnte this 
article because of a paper en- 
titled “Chrome Bilateral Spon- 
taneous Pneumothorax" recently pubhshed 
by Joseph Lewis (1) Lewis desenbes a 
case in which the chmcal and x-ray find- 
mgs justified a diagnosis of chrome bi- 
lateral spontaneous pneumothorax He 
made an exhaustive search of the hterature 
and was unable to find a like case We 
have had the privilege of observing two 
such cases, in the first one we made a 
diagnosis of bilateral pneumothorax, but 
after further expenence with the second 
case, after famihanzmg ourselves with the 
physiologic factors concerned, and after a 
review of the hterature, we came to change 
the diagnosis to that of bullous emphysema 
The expenences of Haahti (2) proved es- 
peaally illummating to us m this respect 
Physiological Considerations — The laws 
govemmg the diffusion of gases m a closed 
body cavity are such that a closed pneumo- 
thorax cannot persist without marked con- 
traction of the affected side of the chest 
When the spontaneous pneumothorax first 
occurs, the partial pressure of the gases m 
the cavity is the same as that m the atmos- 
phere and much greater than that of the 
gases m the blood and tissues There im- 
mediately begins a diffusion of the gases 
from the pneumothorax mto the blood, 
with a progressive drop of pressure in the 
pneumothorax cavity Only after the 
pressure drops to about 95 cm of water 
below atmospheric pressure will there be 
an equilibrium estabhshed so that further 
absorption will not occur -(3) As -a result 

of the low pressure in Jhe ^meumothi^ax, 
tlic overlying chest wall is compressed 

' Published ivith the permission of the Medical 
Director of the Veterans' Administration who is not 
responsible tor the opinions expressed b> the authors 


and the abdommal viscera are crowded up- 
ward by the atmospheric pressure In the 
cases reported by Lewis and Haahti as 
well as m our own two cases, there were 
no signs of contraction of the chest, and 
the pressure in the air chambers was not 
much below atmospheric These findings 
alone are suffiaent to rule out pneumo- 
thorax Even open pneumothorax leads 
to contraction of the chest unless the out- 
side openmg be larger than the glottis, 
which is hardly compatible with life 
Moreover, an open pneumothorax mvan- 
ably becomes mfected and flmd develops 
m it In the cases under discussion, there 
were no symptoms of sepsis and no flmd 
m the air chambers 

Lewis’ Case — A man aged 49 years 
had been developmg mcreasmg dyspnea 
for 7 years, and had been treated for 
asthma There was hyperresonance over 
the upper lobes and no vesicular breath 
sounds The x-ray appearance resembled 
closely that of our Case 1 There were no 
lung markmgs above the level of the third 
antenor nb on each side, suggestmg bi- 
lateral pneumothorax However, col- 
lapsed lungs do not show at the lung roots, 
and there can be seen no hne of separation 
of the lung from the chest wall A film 
made five days after the first exammation 
showed the air chambers to be much larger, 
reachmg down to the fourth nb on each 
side, yet there was no separation of the 
lower lobe from the chest wall A manome- 
ter needle was mtroduced into the air 
pockets and the readmgs were plus 6, 
mmus 2 on the left side, and plus 4, mmus 
2 on the nght side These readmgs 
plamly showed that the needle was in the 
lung tissue commumcatmg with a bronchus 
and not m the pleural cavity The patient 
died a few hours after the paracenthesis, 
apparently due to a "supenmposed acute 
pneumothorax caused by the needle 
223 
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punctunng the lung Lewis remarks 
“Examination of the radiograms shows 
that the combmed collapse would not be 
equivalent to a complete umlateral pneu- 
mothorax, yet why the marked dyspnea?” 

Haahti’s Case — ^The patient was a youth 
aged 19 years, who had no complaints 
referable to the lungs He had hyper- 
resonance and absent breath sounds over 
the right upper lobe, and the x-ray film 
showed no lung markmgs over the upper 
half of the right lung, nor was there seen a 
collapsed lung The exploring needle first 
entered the pleural canty, the pressure 
haxnng been found normal (mmus 12) 
The needle was then dehberately mserted 
mto the lung m which the abnormal air 
canty was found Pressure was nunus 5 
in inspiration, and nunus 3 m exquration 
After the aspiration of 750 c c of air, the 
pressure remamed unchanged, which was 
interpreted to show that the commumcat- 
ing bronchus had a valve opemng The 
pimctures resulted in a pneumothorax also 
in this case FoUowmg the estabhshment 
of the pneumothorax, an x-ray film showed 
beyond any doubt that the ongmal air 
canties were m the lung proper 

Case 1 — ^The patient was 35 years of 
age at time of the exammation He had 
had fair health m childhood but could not 
mdulge m any sports because of short- 
wmdedness He served m the Army from 
March, 1918, until November, 1923, his 
duties in the semce not bemg of a very 
strenuous nature After his discharge 
from the semce he foimd the cmhan occu- 
pations too laborious There was mcreas- 
mg fatigability and shortness of breath on 
exertion He had been unable to work 
gainfully m the past four years He began 
to seek medical attention in 1929 At that 
tune he had pams m the chest on exertion 
related to deep breathmg After exertion 
he would become breathless and pam would 
appear on each side of the breastbone, 
worse on the left side He learned to 
remam quiet and to breathe as hghtly as 
possible for fifteen or twenty nunutes, 
the pams would then subside IMore re- 
cently, the pams and shortness of breath 


had occurred without much exertion 
There was no fear of death dunng the pains 
and no radiation of the pam down the arms 
There was much cough and orthopnea at 
rest, and a gradual loss of some 40 pounds 
m weight 

The man was poorly nourished, weighing 
117 pounds He was dyspneic when active 
and occasionally cyanotic His tempera 
ture was normal respirabons vaned be 
tween 20 and 50 per mmute His heart was 
normal his chest was short, broad, and 
flat, the clancles bemg rather promment 
The upper chest did not expand, the lower 
chest expanded well There was no tactde 
fremitus over the upper lobes The per- 
cussion note anteriorly over the upper 
thorax was high-pitched, tendmg to be 
t\Tnpamtic The breath sounds were ab 
sent over the upper half of the chest both 
anteriorly and postenorly The vital ca- 
paaty was 2 6 hters, while the estimated 
capaaty was 3 8 hters The manometer 
needle entered the pleural cavity on each 
side The pressure found was minus 2 
to mmus 8 cm of water on the nght side, 
and mmus 6 to mmus 10 on the left side 
The lung was apparently not punctured 
and there were no untoward results We 
beheve that the abnormal air spaces were 
not entered by the needle 
The chest speciahst remarked “These 
pressures are not highly negative In 
pneumothorax of long duration the pres- 
sure becomes much more highly negabve 
In this case there has been no marked ab- 
sorption of air, and if this had occurred 
the rem ainin g portions of the lung would 
have been drawn up mto the upper thorax 
so that the hnes visible m the lung would 
have their convexity upward rather than 
downward as at present One of the 
st rikin g facts is the absence of chest de- 
formity All that we know m this case 
IS that the pneumothorax has been present 
smce 1930 It is diflicult to say why the 
air has not been absorbed m the mteiw^en- 
mg two years This can be explamed 
upon one of three bases The first is that 
the pleural surfaces are thickened and ab- 
sorption abnommUy slow, this is not 
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Fig 1 Case 1 Bilateral paeumothorax or apical 
emphyseraa(’) see text 


Fig 2-A Case 2 Progression of bullous emphy- 
sema On Sept 16, 1930, there are no normal lung 
markmgs m either apes There is a large emphysema 
bleb m the left apex its lower border showing just 
below the clavicle The three blebs m the right apex 
are separated by thickened septa 


probable The second is that there is a 
persistent fistula if this were the case, 
fluid would certainly be present and prob- 
ably secondary infection The third ex- 
planation IS that as the lungs re-expand, 
the breaks in them are reopened and they 
again drop down I have seen cases in 
which a lung has repeatedly partially ex- 
panded and then recollapsed It is un- 
likely-- that this rather rare occurrence 
would happen in both sides in this case ” 
The roentgenologist submitted the fol- 
loivmg report “We have a massive pneu- 
mothorax m both apices, extendmg down 
to the SLxth interspace postenorly on the 
right, and to the eighth on the left, extend- 
mg anteriorly to the third on the nght, 
and the fourth on the left Below these 
zones we see lung tissue, apparently normal 
on the nght but ivith abundant pleural ad- 
hesion on the left I cannot see where 
die upper lobes have retracted to One 
would expect at least a small rounded 


shadow at the lung root representmg the 
contracted upper lobe on both sides I 
see no evidences of disease in the lungs to 
account for this type of pneumothorax I 
do not see enough evidence of pleural ad- 
hesions to explain wh)'^ the pneumothorax 
is hmited to the upper part of the chest 
I suppose the pleura must be adherent ” 

It will be observed that both the chracian 
and the roentgenologist were not quite 
satisfied with the diagnosis of bilateral 
pneumothorax, and for good reason there 
was no pneumothorax 

Case 2 — The man was operated on for 
gangrenous appendicitis, m 1922, at the 
age of 25 He was said to have ether 
pneumoma The convalescence was slow 
and he had a chronic cough He has been 
examined penodically dunng the past 
twelve years Tuberculosis was suspected 
but the diagnostic signs of pulmonary 
tuberculosis (j e , tubercle baalli, moist 
rfiles, or typical x-rav' shadows) were not 
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Fig 2 B On Oct 29 1933 the 
bleb in the left apex has enlarged and 
itsrnsible border is lower in the chest 
In the right apex the blebs are also 
larger although but one septum per- 
sists (confluence of emphysema vest- 
cles bj rupture of septum) 


Fig 2 C Film taken in expiration 
at the same sitting as B The lung 
bases are deflated but there is m- 
creased inflation of the emphysema 
vesicles (paradoxical breathing) 


Fig 2-D Film taken in knee 
chest position at same sitUng as B 
and C Lung markings are now 
visible in the apices Note the 
great transparency of the lung 
bases m this posihon 


demonstrated In February, 1923, an \- 
ray exammation of the chest was reported 
to show "some increased density in the ex- 
treme right apex slightly mottled m char- 
acter, infiltration m nght ape\ very sus- 
piaous of an early tuberculous lesion ” 

On Jan 9, 1924, the roentgenologist re- 
ported “The pulmonary markmgs ex- 
tendmg up mto the apices are granular 
and m the nght apex there is a patch of 
webb}”" shadow ” 

It must be assumed that, in 1924, there 
were lung markmgs m the apices On 
Aug 6, 1924, “both apices showed coarse 
motthng ” On Feb 29, 1928, the case 
entry reads “Appears to have some small 
motthng m both upper lobes and near the 
apices ” In September, 1930, the physical 
exammation showed feeble breath sotmds 
over the apices The \-ray film (Fig 2- A) 
showed a dense Ime runnmg across the left 
upper lobe with no lung markmgs above 
this Ime, this was mterpreted as a large 
emph 3 ^ema bleb, the dense Ime bemg its 
thickened base The nght apex likewise 
showed no normal markmgs but there were 
two dense vertical fines representmg thick- 
ened walls of emphysema blebs 

In November, 1933, the ph) sical signs 


were unchanged The x-ray film showed 
an mcrease m the air chambers m the two 
apices On the left side the dense line 
has moved down perceptibly In the nght 
apex only one of the vertical hues per 
sisted, the other fine disappeared, pre 
sumably due to rupture and confluence of 
the emphysema vesicles An x-ray film 
made m expuation showed enlargement 
of the apices, with mcreased air content 
A film made m the knee-chest position 
showed the appearance of lung markmgs 
m both apices 

DISCUSSION 

Bullous emphysema is associated with 
strictures along the course of the bronchi 
(4, 5), durmg mspuation the bronchial 
lumen enlarges to admit au, durmg expira- 
tion the lumen about the stricture is ob- 
hterated, so that there results an obstruc- 
tive emphysema The expiratory enlarge- 
ment of the emphysema blebs may be ob- 
serv’^ed fluoroscopically (Fig 2) Dunng 
postmortem exammation, compression of 
the lung causes inflation of the blebs 
Durmg labored breathmg, as after exerase 
or exatement, there occurs an au exchange 
between the normal and emphysematous 
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areas (6) as well as between the normal 
lung and the atmosphere, the stale air 
from the emphysema blebs may reach the 
normal alveoh m advance of the atmos- 
pheric air, thus addmg to the respuratory 
distress The attacks of dyspnea and cya- 
nosis observed m Lewis’ case and in our 
Case 1 thus find explanation, also the 
fluctuating size of the air chambers m 
Lewis’ case But for this paradoxical 
breathing one would not expect much 
dyspnea m these cases, as the apical regions 
of the lung normally participate but 
shghtlv in respiration Extensive tubercu- 
lous mfiltration may exist m these regions 
without causmg dyspnea 

DiffeTaittal Diagnosis — ^The physical 
signs are very similar m emphysema and 
m pneumothorax the x-ray appearance 
may also be mconclusive In apical 
pneumothorax there is no lung to cast 
the typical x-ray shadows , m emphysema 
the blood vessels which are responsible 
for these lung markmgs are very small m 
films made in the usual manner, i e , with 
the patient standmg or sittmg In the 
erect position, the blood vessels m the 
lung bases are engorged, the apices bemg 
relatively ischemic so that they appear 
very transparent as compared with the 
lung bases In apical emphysema, due 
to the poverty of blood vessels typical of 
this condition, no markmgs may show on 
films made in the erect positions In 
these cases a film made m the knee-chest 
position helps to estabhsh the diagnosis 
in apical emphysema lung markmgs appear 
m the knee-chest films, in pneumothorax 


or tuberculous cavity, complete radio- 
lucency persists (Fig 2) 

SUMMARY AND CONCLUSIONS 

1 BuUous emphysema can closely 
simulate partial pneumothorax 

2 In a given case, if the condition is of 
long duration the diagnosis is m favor of 
emphysema rather than pneumothorax 

3 Retraction of the ^est wall and of 
the viscera points to pneumothorax, ab- 
sence of retraction pomts to emphysema 

4 Bullous emphysema is generally as- 
sociated with bronchial strictures which 
have a ball-valve action the emphysema 
blebs are larger on films made in expira- 
tion 

5 If the x-ray film is taken with the 
patient m the Imee-chest position, lung 
markmgs appear m the emphysema blebs , 
m apical pneumothorax the lung markings 
remain absent m all positions 

6 Investigation of the mtrathoraac 
pressures with a needle is fraught with 
danger m these cases, and is not hkely to 
furnish diagnostic information 
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NEW DEVICE 


THE CORPIOMETERi 

A CONTOUK GAUGE FOR OBTAINING CROSS- 
SECTION BODY OUTLINES 

-By C F BAKER, M D , andW J MARQUIS, M D 
Nctcark N J 


In order to accurately estimate the proper 
roentgen dosage that is to be dehvered to a 
deeply seated lesion by high voltage \-ray irra- 
diation, it IS necessaiy to know definitely the 
size and shape of a cross-section of the body at 
the level m which the lesion to be treated is 
located Several methods of obtammg such m- 
formation are in common use, such as measur- 
ing the diameters m sagittal and transverse 
planes, the use of lead ivires to obtam an out- 
Ime, etc Thinking that perhaps some method 



Fig l-A Gauge, after having been adjusted 
and reinot ed 

Fig 1 B Thumb nut removed from iron rod and 
later mthdrsnvn from about half of the strips 
Some strips are turned, to show grooves tongues, 
and slots 


could be detnsed whereby the outlme of the 
body at any desired level could be quickly and 
accurately determined, a mechanical engineer 
was consulted He suggested using a modifica- 
tion of the contour gauge 

Accordmglv such a gauge was designed and 
made It consists of two sundar parts lunged 
together so that they can be quicklt adjusted 
and removed from the patient s body Each 

’ Received for pubhcation April 26 1934 


part m reality'' consists of a single contour gauge 
made up of 46 wooden strips placed one upon 
the other to a height of 11 inches These stnps 
are slotted through the center An iron rod 
traverses all of the slots and passes through a 
hole the same size as the rod, that has been 
bored through a hea^^er piece of wood which is 
longer than the stnps and acts as the top and a 
handle The end that passes through the handle 
IS threaded and fitted with a thumb nut Thus 
by a few turns of the thumb nut the stnps of 
wood can be securely fastened m position or 
loosened so that they moie freely backward 
and forward Each piece of wood measures 
IH/s X Vi X Vs inches One side contains a 
groove Vg mch m depth, the other side a 
tongue le mch thick, the tongue of one fitting 
mto the groove of the other This allows free 
movement m one threction and prevents side 
movement when the thumb nut is loosened 
In order to obtam the outline of both sides of 
the body at one tune, these two sets of wooden 
stnps are jomed together by a hmge This 
allows the convex side of the body tobemeas 
ured and the gauge removed without disturb- 
mg the stnps of wood 

Figure l-A illustrates the gauge as it appears 
after having been adjusted to a patient and re 
moved The handles are at the top of the lUus 
tration The thumb nuts can be plainly seen on 
the upper border at the middle of each handle 
The stnps of wood, one above another, give a 
lammated appearance to the gauge The space 
m the center of the corpiometer represents the 
outlme of the patient's body 

In Figure 1-B, the thumb nut has been re- 
moied from the iron rod and the latter with 
drawn from about half of the stnps of wood 
Some of the stnps have been turned so that the 
grooves, tongues, and slots can be seen In 
order to facihtate the sliding ^lo^ ement of the 
stnps upon one another they have been sand 
papered and fitted to each other carefully and a 
thm coating of paraffin apphed 

In Figure 2, the different steps m its use are 
illustrated A shows how the gauge is placed 
around the part of the patient to be measured 
The stnps have been adjusted to conform to 
the outhne of the body and the thumb nuts, 
which were previously loosened so as to permit 
free mov ement of the stnps, hai e been tight- 
ened, thus fixing the stnps in the position which 
conforms to the outlme of the bodi 

In Figure 2-B, the gauge is being remoied 
The one side is bcmg lifted upward while the 
other side remams m position This is accom- 
plished bv bending one side upward and back- 
ward toward the other tlirough the intcrmedi- 
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axy of the hinged joint which fastens the two 
handles together 

In Figure 2-C a tracing is being made on thin 
semi-transparent paper of the space which rep- 
resents a cross-section of the body, the gauge 


The device has been m constant use for 
about six months With it, much time is saved 
and it has been found so far supenor to any 
other method hitherto employed by us that it 
was thought perhaps others might find its use 




Eig 2 A Gauge on body of patient 
Fig 2-C Tracing being made on thm paper 


having been placed on the paper with the lami- 
nated stnps m the exact position they held 
when adjusted to the patient The outline 
thus obtained accurately portrays both the size 
and the shape of the body at any particular 
level The paper with the outhne traced upon 
it is then placed on isodose charts, as m D, and 
estimates as to dosage made 


Fig 2-B Gauge being removed. 

Fig 2-D Tracing placed upon isodose chart 

just as advantageous There are no comph- 
cated parts to get out of order, one can learn to 
use it without mstruction, no accessones such 
as charts, cuts, or lantern shdes are needed, and 
an accurate outhne of a cross-section of the 
body at any desired level can be obtained with 
the patient in any position 
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SELEQION, EDUCATION, AND SUPERVISION OF X-RAV TECHNICAL WORKERS 


When the x-ray first came mto use, each 
person working with the particular equip- 
ment at his disposal, developed his own per- 
sonal plans and techmc This was necessary 
because of the great variation in the poor 
eqmpment then in use 

With the developments of radiology a new 
and entirely unique problem confronts the 
medical profession This problem develops 
because of the highly specialized techmcal 
and scientific procedures that are necessary 
to do useful x-ray work in both diagnostic 
and therapeutic hnes With the vast amount 
of \-ray work being done and the demand for 
economic services to the patients, it is im- 
possible for the radiologists to personally do 
this technical work Likewise, surgeons or 
physicians practismg" other speaalties of medi- 
cme cannot properly do x-ray technical work 
because of their lack of knowledge and of 


teaming in \-ray activities, and likewise 
because they do not have the time to properly 
do \-ray work m conjunction with successfully 
carrymg on their other professional work 
Then, too, in spite of the high-pressure sales- 
manship of the x-ray concerns, physiaans m 
general practice are conung more and more to 
reahze that it is a financial waste for them to 
put in x-ray equipment, pay the rent on the 
necessary extra space that this eqmpment 
would occupy, and carry on the over-head 
expense of maintaming such equipm^t m 
conjunction with their regular hues of pro- 
fessional work 

For these and other reasons, it is now qmte 
generally understood and agreed upon that 
there must be a distmct class of tedma^l 
workers, commonly designated as x-ray tech- 
maans, to do this necessary techmcal work 
included m the x-ray activities of the 
Experience has proven that it requires a high^ 
deSee of inteUigence, a higher degr^ 
me^mcal skiU, and “peaally a more ste 
temperament to successfuUy meet 
dev^g upon the x-ray techniaan than are 
required of a registered nurse 


The medical profession, therefore, is con 
fronted with the problem of the selection, 
education, and supervision of this new and 
extensive group of techmcal workers who have 
become a necessary adjimct to the practice 
of mediane 

It goes without saying that the surgeons 
should select and control the training of 
surgical nurses In like manner no one but the 
experienced roentgenologist is capable of con 
trolling and directing the selection, training, 
and activities of the x-ray techmcal workers 

All new medical discoveries and acbvities 
have been seized upon by impostors and quacks 
of all lands to be exploited for their commeroal 
benefit The x-ray has been no exception to 
that rule The rather large number of 'com 
mercial” x-ray laboratones still m existence 
IS a dangerous menace to the welfare of the 
patients sent to such laboratones by physicians 
who are not fully informed of the dangers of 
such procedures, or by certain other physicians 
whose standards of ethics permit them to 
make dishonest finanaal arrangements with 
these “commercial” laboratones, always to c 
detriment of their patients This is a standing 
disgrace and menace to the pubhe. 

It follows that these techmcal workers 
should be carefully selected and tramed m 
proper institutions where a definite standard 
course of trainmg can be maintained Thev 
should be supervised by roentgenologists 
of recognized standmg These tramed workers 
should be so registered and orgamzed that 
they will be under the control of the medical 
profession They should be particularly under 
the control of the specialists m the mednal 
profession who are competent to look after the 
x-ray activities of the prsctice of rnedicinc 
To this end, an examimng and registration 
board, composed of properly selected roent- 
genologists and possibly some other members 
of the medical profession, which should func 
tion for the entire North Amencan continent, 
affords the most practical basis of control 
The X ray technical workers should be c\- 
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Emincd and found worthy and qualified to 
be registered as such tecWcal workers, and 
then organized into a national society or 
association as one of the necessaiy requisites 
for improving themselves This national 
organization would both promote the proper 
spmt of orgamzation and development of 
said techmcal workers, and also keep them 
under the direct control of the examimng 
board above mentioned Of course, to make 
this fully bmding, there should be a reqiure- 
ment of armual renewal of their certificate 
for the practice of techmcal work issued by 
said Radiological Techmcians Examining 
Board The fees for these exammations and 
reissuance of certificates need not be at 
all excessive A merely nominal fee of five 
dollars for the ongmal examination, and a 
fee of about two dollars for each renewal 
certificate annually wotdd probably cover all 
the costs of conducting this work and would 
not m any way be a hardship upon the x-ray 
techmcal workers 

It IS qmte certain that if any state or any 
small mumapal government be allowed to 
assume any regulation as to the selection, 
education, examination, and registration of 
these vray technical workers, petty pohtics 
and political graft and incompetency will at 
once creep into all such state or other local 
attempts to register and regulate their ac- 
tivities This would be a dangerous menace 
to the medical profession and to their patients 

As orgamzed at present the Radiological 
Society of North Amenca provides a Registry 
Board for the examination and registration of 
the workers m the field of radiographic technic 
This Registry Board imposes certam conditions 
upon the applicants for registration Among 
these conditions are the following The 
techmaan must work under the supervision 
of a qualified radiologist, the technician must 
limit his work in radiography absolutely to 
the teclmical application of \-rays Certam 
restnctions are also placed upon the ethics 
of the technical workers The x-ray tech- 
nicians have a national organization known 
as the American Society of X-ray Tethmaans, 
numbcnng between 450 and 500 members, 
which IS functioning and co operating with the 
radiologists and roentgenologists tliroughout 
the country Affiliated ivith the national 
organization are local organizations of tech- 
nical workers located in the larger centers of 
population and fairly well distributed through- 


out the country The national organization 
has a Counal appointed by the President of 
the orgamzation and composed of members 
of the national techmcal organization and also 
having as members three or more radiologists, 
members of both the Radiological Soaety 
of North Amenca and the Amencan Roentgen 
Ray Soaety The duties and functions of 
this Council are to promote educational 
projects that will help to mcrease the effiaency 
of the technical workers in x-ray and also to 
co-operate with the Registry Board of the 
Radiological Soaety of North Amenca to the 
fullest extent m all thmgs tending to help the in- 
terests of radiography and to mcrease the 
effiaency of the x-ray techmaan 

The Amencan Society of X-ray Technicians 
sohats the co-operation of the radiologists and 
roentgenologists of the country m helpmg to 
place the work of the x-ray techmaans of the 
country at the highest level of saentific 
attainment m the field of x-ray techmc 

The Amencan Registry of Radiological 
Techmaans of the Radiological Soaety of 
North Amenca with the co-operation of the 
Coimcil of Education and Registration of the 
Amencan Soaety of X-ray Techmaans has 
approved a standard course of trammg and 
mstruction, the length of time of which is one 
year This length of time in trammg will 
very probably be increased to two years m the 
very near future This standard course of 
traimng is given by institutions approved by 
the Amencan Registry of Radiological Tech- 
mcians of the Radiological Soaety of North 
Amenca 

It IS hoped that in the near future one of 
the requirements for a Class A Hospital may 
be that the x-ray techmaan in charge of the 
techmcal work in the x-ray department of 
said hospital shall be a Registered X-ray 
Techmaan This said registration would 
certify that the techmaan had a standard 
course of training and mstruction, had passed 
the tests of the Amencan Registry of Radio- 
logical Techmaans of the Radiological Soaety 
of North Amenca both in theory and practice, 
bad a suffiaent time of expenence m technical 
work, and was fully quahfied m that branch 
of medical saence 

This qualification of \-ray techmaans covers 
the entire temtory of both United States and 
Canada 

It will thus be seen that the training and 
regulation of the x-ray techmaans is fairly 
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well organized and supervised at this time 
It is hoped that all medical organizations will 
be in sympathy with this movement and co- 
operate with the various roentgenological and 
radiological organizations to place the per- 
sonnel and efficiency of the \-ray techmaans 
on the highest plane possible 


COMMUNICATIONS 

PROGRAM OF THE ANNUAL MEETING 

The followmg tentative schedules are offered 
to our readers thus far in advance of the date 
of the Annual Meeting, by theu ongmator, 
Dr W H McGuffin, with the thought of giv- 
ing an outline of the character of the Scientific 


Sessions No doubt program arrangements 
will change as the plans mature and the 
number of papers to be presented increases, 
but at present they serve to give one an idea 
of the classifications under which the presen 
tations will hkely be grouped At any rate, it 
does not leave matters to chance and the pros 
pective essa3nsts to speculabon, such changes 
as seem needful will be made later m tte 
year Constructive suggestions are mvited 
The program is rapidly takmg form The 
division of Diagnosis is imder the leadership of 
W W Wasson, M D , of Denver A sym 
posium on Silicosis is being arranged by E C 
Ernst, M D , of St Louis, a symposium on 
Arthritis by H P Doub, M D , of Detroit, 
a symposium on Urography by B H Nichols, 
M D , of Cleveland, a symposium on Thoraac 
Neoplasms by J T Farrell, Jr , M D , of 


Time 

Monday 

Tuesday 

Wednesday 

Thursday 

Fnday 

8 30 
to 

10 30 

Registration 

and 

Opening 

Ceremonies 

Silicosis 

Arthritis 

Buccal 

Cavity 

and 

Neck 

Dermatologj 

10 30 
to 

12 30 

Urology 

Thoraac 

Neoplasms 

Physics 

of 

Radiation 

Breast 

and 

Pelvic Viscera 

Bone 

Pathology 

12 30 
to 

2 00 

Lunch 

TECHNICAL AND SCIENTIFIC EXHIBITS 

2 00-2 30 

2 30-3 00 

3 00-3 30 

Gastro-mtestinal 

Tract 

ExecuUve 

Session 

Super-high 

Voltage 

Executive 

Session 

Spmal 

L^ofls 

‘ Unification of 
Societies’ 

Economics” 


SCIENTIFIC EXHIBITS 

3 30-4 30 

Scientific 

exhibitors 

15 minutes each 

Saentific 

exhibitors 

16 minutes each 

Saentific 

exhibitors 

15 minutes each 

Saentific 

exhibitors 

15 minutes each 

Saenufic 

exhibitors 

15 minutes each 


Clinics 

Clmics 

Climes 

Clinics 


4 30-5 00 

5 OCHo 30 

5 30-6 00 

See following 
schedule 

See following 
schedule 

Recreation 

See follcrwing 
schedule 

See following 
schedule 
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CLINICS 

Monday and Tuesday 

Tune 

Room 1 

Room 2 

Room 3 

Room 4 

Room 5 

Room 6 

4 30 

Esophagus 

Encephalog- 

raphy 

Accessory Nasal 
Sinus 
Techmc 
and 

Interpreta- 

tion 

Roentgen 

Therapy 

Thyroid 

Disease 

Intravenous 

Urography 

Physical 
Method of 
Calculating 
Roentgen 
Dosage 

6 00 

Stomach 

and 

Duodenum 

Ventriculog- 

raphy 

Opaque Oil 
Visualization 
Accessory 
Nasal 
Sinuses 

Roentgen 

Therapy 

Breast 

Pathology 

Retrograde 

Urography 

Measurement 

of 

Radiation 

Dosage 

with 

Instruments 

5 30 

Colon 

Spmal 

Canal 

Tumors 

Mastoid 

Sinus 

Technic 

and 

Interpretation 

Roentgen 

Therapy 

Uterine 

Pathology 

Hysterosal 

pmgography 

Physicsd 
Method of 
Calculatmg 
Roentgen 
Dosage 


CLINICS 

Thursday and Fnday 

Time 

Room 1 

Room 2 

Room 3 

Room 4 

Room 6 

Room 6 

4 30 

Heart 

and 

Great Vessels 

Radium 

Therapy 

Oral 

Malignancy 

Exammation 

of 

Teeth 

and 

Interpreta- 
tion of 
Films 

Roentgen 

Therapy 

Spinal 

Nerves 

Radium 

Treatment 

Utenne 

Malignancy 

Physical 
Method of 
Calculating 
Roentgen 
Dosage 

5 00 

Opaque Oil 
Visualization 
of 

Bronchi 

Radium 

Therapy 

Breast 

Malignancy 

Salivary 

Calculi 

and 

Sialography 

Roentgen 

Therapy 

Lympho- 

blastoma 

Radium 
Treatment 
of Lesions 
of Female 
External 
Genitalia 

Measurement 

of 

Radiation 
Dosage with 
Instruments 

T 30 


Radium 
Therapy 
for Thyroid 
Disease 

Roentgenog- 
raphy of 
Larym 
noth Interpre- 
tation of 
Films 

Roentgen 
Therapy 
of Skin 
Diseases 


Physical 
Method of 
Calculating 
Radium 
Dosage 


Philadelphia, a sjTnposium on Bone Pathology 
bj R T Wilson, AI D , of Temple, Texas, and 


a symposium on the Gastro-intestmal Tract by 
B R Kirkhn, M D , of Rochester, Minnesota 



































MEMPHIS, THE PLACE OF THE NEXT ANNUAL MEETING 


The city of Memphis, Tennessee, where the 
next Annual Meeting of the Radiological 
Society of North America is to be held dunng 
the week of December 3 to 7, mclusive, is dis- 
tinguished for the number of fine hospitals, 
among other features, located there In pre- 
senting a preview of the Annual Meetmg to the 
readers of Radiology, the Committee of Local 
Arrangements feels it cannot do better than 
show photographs of as many of these fine 
hospitals as possible From them, physiaans 
can best judge the size of the City of Memphis 
and its relation to the area of country it serves 
In fact, Memphis may be called the City of 
Hospitals, institutions of which its medical 
profession may well be proud 

In this issue, we present ^^ews of the Baptist 


Memorial Hospital, the Methodist Hospital, 
and the John Gaston Hospital, othervnse 
known as the New City Hospital In later 
issues of Radiology, as space may permit, ire 
will endeavor to present views of the other 
Memphis hospitals It is m these mstitutions 
that the dimes which are so important a fea 
ture of the program of the Annual Meetmg are 
to be held 

Members of the Society and its guests will be 
welcome at these institutions dunng the week 
of the Annual Meetmg and gladly shown their 
facilities and equipment The Committee 
feels that m no other way can radiologists 
visitmg Memphis be so well shown the stage 
of progress made by radiology m this area of 
the middle South 



Baptist Memorial Hospital Memphis 
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Eastman Kodak Company 
Westmghouse X-ray Company 
General Electric X-ray Corporation 
Standard X-ray Company 
Picker X-ray Company 
DuPont Film Mfg Corporation 
Buck X-Ograph Company 
Philips Metalix Corporation 
George W Brady & Company 
Patterson Screen Company 
H G Fisher & Company 


A POPULAR DEMONSTRATION AT A 
CENTURY OF PROGRESS 

Herewith is presented a roentgenogram show- 
ing the appearance of an entire hmng girl, aged 
twenty years The roentgenogram was made 
with one exposure, employing a smgle x-ray 
film 32 by 72 inches in size This attractive 
young lady stepped into the x-ray research 
laboratory of the Eastman Kodak Company 
and became the subject of a full-length x-ray 
portrait The hfe-size result, taken m one 
second on what may be the largest film ever 
used for an exposure, has just gone on view at 
A Century of Progress, m the exhibit arranged 
by the Chicago Roentgen Ray Soaety 

No doubt the young lady would have pre- 
ferred dinner, but the techmaan in attendance 
was compelled to recommend that she ingest a 
meal of banum sulphate and malted milk so 
as to delmeate roentgenographically the gastro- 
intestinal tract 

This roentgenogram marks a new departiue 
and should provide a means whereby studies 
can be made of the relationship between the 
internal organs of the body and posture, of 
malignant metastases, of multiple fractiues 
and dislocations, and of the sequelse of meta- 
bolic diseases which mamfest themselves m 
alterations of the skeletal structure Such 
roentgenograms should also have value in the 
medical school in teaching vital anatomy to 
students 

Full-length roentgenograms can be made 
in most laboratoncs In order to obtain an 
equalization of density o\ er the subject’s 
entire anatomy, selectiic filtration of the x- 
ravs IS made, employing a copper and alumi- 
num filter 



A full length x-rav portrait 


ETHICAL PUBLICITY 

Through the co-operation of the Chicago 
Lightmg Institute and the Chicago Roentgen 
Society a program of education presented to 
lay persons was given at the Chicago Civic 
Opera Buildmg during the last two weeks of 
April Various members contributed these 
talks and the total attendance was over three 
thousand 

Numerous cmc and educational bodies were 
invited, some of which were branches of Ro- 
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THE ROENTGEN-RAY EXHIBIT AT A 
CENTURY OF PROGRESS 

The opening of A Century of Progress in 
1934 found installed in the Hall of Science a 
rather comprehensive exhibit of \-ray films 
illustratmg the findmgs in twentj^-five diseases 
selected because of their importance to public 
health and because of the valuable aid fur- 
nished by \-rays in their diagnosis 
Such an exhibit was noticeably absent m 
the Summer of 1933 The whole spirit of 
showing the lay public the basic factors m 
disease and the present day of diagnosis is 
new m the history of medicine It was the 
very obmous absence of an exhibit m our 
newest speoalty that prompted the Chicago 
Roentgen Soaety to sponsor an exhibit for 
1934 Some six hundred films are shown 
The names of the forty radiologists who 
generously responded to the request for 
saentific material on the twenty-five diseases 
selected follow, and the committee preparing 
the exhibit greatly appreaates their co- 
operation 


Leo G Rjgler, M D , University of Hinnc 
sota, Mmneapohs, Minnesota 
Edward W Rowe, M D , Lincoln, Nebraska. 
Frank B Stephenson, MD, Children’s 
Hospital, Denver, Colorado 
William H Stewart, M D , New York Citi 
W Warner Watkms, M D , Phoemx, 
Anzona 

Joseph Aspray, M D , Spokane, Washington 
Indianapohs, and Indiana Universit} Hos 
pitals, Indianapohs, Indiana 
Children’s Hospital, Philadelphia, Penn 
^Ivania 

W E Chamberlam, M D , and Barton R 
Young, M D , Temple University Hospital, 
Philadelphia, Pennsylvama 
H H Cheney, M D , Ottawa, Canada 
Keimeth S Davis, M D , St. Vincent's 
Hospital, Los Angeles, Cahfonua 
Edwm C Ernst, M D , St Louis, Jhssoun 
Amddde Granger, M D , Chanty Hospital, 
New Orleans, Louisiana 
J E Habbe, M D , Milwaukee, Wisconsin 
Charles H Heacock, M D , Memphis, 
Tennessee 


Lewis G Allen, M D , Kansas City, 
Missouri 

Robert G Alhson, M D , Mmneapohs, 
Mmnesota 

Lewis Gregory Cole, M D , New York City 

Howard P Doub, M D , Hemy Ford 
Hospital, Detroit, Michigan 

William A Evans, M D , Harper Hospital, 
Detroit, Michigan 

Wilham G Herrman, M D , Monmouth 
Memonal Hospital, Long Branch, New Jersey, 
and Fitkm Memonal Hospital, Asbury Park, 
New Jersey 

Max Kahn, M D , Baltunore, Maryland 

James F KeUy, M D , and D A McDowell, 
M D , Creighton Umversity Medical School, 
Omaha, Nebraska 

B R Kirklm, M D , Mayo Clime, Rochester, 
Minnesota 

The Jefferson Hospital, Philadelphia, Penn- 


sylvania , , 

Robert R Newell, M D , Stanford Uni- 
versity School of Medicme, San Francisco, 
Cahforma 

Bernard H Nichols, M D , Cleveland Clmic, 


Cleveland, Ohio 

George E Pfahler, M D , and Jacob H 
Vastme, MD, Philadelphia, Pennsjlvama 
A Howard Pme, MD, Royal Wetona 
Hospital, Montreal, Canada 


Robert H Lafferty, M D , Charlotte, North 
Carohna 

Blodgett Memonal Hospital, Grand Rapids, 
Michigan 

Anders P Overgaard, M D , Omaha, 
Nebraska 

Dorwm Louis Palmer, M D , Portland, 
Oregon 

Joseph C Peden, M D , St Louis, Missoun 
E A Pohle, M D , Ph D , University of 
Wisconsm, Madison, Wisconsm 

Charles M Richards, M D , San Jose, 
Cahforma 

W T Rowe, M D , Rumford, Maine 
WUbur O Upson, MD, Leila Hospital, 
Battle Creek, Michigan 

It was agreed beforehand that any or all 
of the films are to be available for exhibit at 
the next meetmg of the Radiological Society of 
North Amenca m December Some of the 
panels are quite simple and rudimentao , 
while others are of such character as to interest 
the advanced student m radiology 
The Chicago Roentgen Society wishes to 
acknowledge the matenal aid of the following 
organizations m making this exhibit possible 

The Radiological Soaety of North Amenca 
The Amencan Roentgen Ray Soaety 
The Chemical Foundation 
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X-ray operator and the commercial x-ray labo- 
ratones constitute a menace to the pubhc 
and m addition are strictly commeraal enter- 
pnses conducted by business getters who are 
actuated by the profit motive and who con- 
sequently do not feel themselves bound by the 
rules of medical ethics but who resort to all 
sorts of questionable methods to attract a 
comphant chentele, and 

Whereas, By the employment of sohators, 
runners, and/or other busmess agents and by 
the promise of rebates or of favorable or dis- 
honest diagnoses obtam the patronage of un- 
scrupulous physicians or of busmess and m- 
dustnal organizations to the detriment of the 
patient, and 

Whereas, Because of their illegal activities 
and the desue for profit they have been unable 
to attract competent physicians adequately 
trained m radiology and as a result employ 
the services of mdividuals whose education, 
traming, and character are unacceptable to 
right thinking members of the medical profes- 
sion or to the American Medical Association, 
and 

Whereas, The techmcal diagnostic and 
therapeutic advances bemg made m radiology 
are due to and dependent on properly trained 
physiaans to whom saence must look for fur- 
ther progress in the field of radiology, and 
Whereas, The lay x-ray techniaans and 
laboratones have so encroached on the practice 
of radiology that competent and ethical medical 
practitioners find it more and more unattractive 
as a field of endeavor, thus endangermg the 
progress and advancement of the saence of 
radiology and the welfare of the pubhc, be it 
therefore 

Resolved, That the House of Delegates m 
convention assembled believes that the practice 
of radiology, whether for diagnostic or thera- 
peutic purposes, constitutes m fact the prac- 
tice of medicine, and be it further 

Resolved, That the properly constituted 
authorities be called on to take the requisite 
steps to bar all persons not licensed to practise 
mediane m the State of New York from the 
practice of radiolog}', and be it further 

Resolved, That, if it is the opimon of the At- 
torney General that non-me^cal technicians 
practising radiolog)’’ are not violating the law 
under present conditions, such steps be taken 
to institute legislation which will mclude 
radiolog}’- in the practice of medicine and to 
limit diagnostic or therapeutic \-ray work to 
the direct and active supemsion and control 
of duly licensed phjsicians or dentists, and be 
it further 

Resolved, That our delegates from New York 
to the Amencan llledical Assoaation be in- 


structed to bnng this matter to the attention 
of the House of Delegates of the Amencan 
Medical Assoaation at the impendmg session 


AaiON RELATING TO NON-MEDICAL 
RADIOLOGISTS 

The medical profession of France is to be con- 
gratulated on a new law which requires that a 
radiologist shall be a graduate physiaan 
Those who have been engaged m radiological 
work for over thirty years are the only excep- 
tion The rulmg reads as follows 

“Radiographers Required to Be Doctors — K 
new law pertammg to the practice of mediane 
wiU require the possession of a doctor’s diploma 
m order to practise radiography and radiother- 
apy Heretofore the radiographic laboratones 
m the hospitals have been under the direction of 
speaalists who are not graduate physiaans 
Then number was small, dating for the most part 
from the beginning penod of the use of roentgen 
rays Many of these men had adapted them- 
selves to tins work m a remarkable manner 
Occasionally, however, examples of fraud m the 
form of ‘tnek films,’ m connection with claims 
followmg occupational acadents, have been 
discovered Physiaans have for some time 
shown displeasure at the r61e assumed by non- 
diplomaed radiographers, whom they have 
charged with a lack of knowledge of anatomy 
and with not always knowing what part of the 
body merited particular attention for the estab- 
lishment of a diagnosis With regard to treat- 
ment, this constituted, it was pomted out, the 
illegal practice of mediane and entailed senous 
risks for the patients As the result of de- 
mands made by the medical s3Tidicates, this 
regulation was mserted m the new law Non- 
diplomaed hospital radiologists appomted more 
than thirty years ago, and who have won the 
respect of physicians by the mentonous quality 
of their services, are to be admitted to regis- 
tration 

In Europe as m this country, there have been 
for years non-medical men and women practis- 
mg radiology, m pnvate laboratones and even 
in hospitals where, m certam instances, they 
have been permitted to take charge of the 
x-ray department It is a highly dangerous 


* Pans letter, Jour Am Med Assn , June 16 19X4 
102, 2035 ' 
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tanans, Lions, and Kiwanis Clubs, students 
from Lewis Institute, Armour Institute, and 
Chicago Technical School 
Radiology lends itself so admirably to 
publicity that when opportunity affords, it 
should be accepted It is hoped to arrange 
similar events m the succeeding years 


RESOLUTIONS^ 

The following Resolutions were introduced 
before the Amencan Medical Association, at 
the Cleveland Session, m June, 1934 Dr 
Soiland and Dr Fisher may be sure that a 
great body of radiologists share their views 


RESOLUTIONS ON EXPLOITATION OF ROENT- 
GENOLOGISTS IN HOSPITALS 

Albert Soiland, M D , of Los Angeles, pre- 
sented the following resolutions 

Whereas, It has been reported to the officers 
and members of the Section on Radiology of 
the Amencan Medical Association that an 
intolerable condition exists between certam 
otherwise acceptable hospitals and their de- 
partments of radiology, and 

Whereas, It is known that m several such 
hospitals the business management does the 
collective bargaimng for \-ray busmess with 
staff members and outsiders to the detnment 
and professional and finanaal loss of their 
staff roentgenologists, and 

Whereas, Such practice is not only un- 
ethical but places such hospitals on a direct 
competitive medical pracUce basis with their 
respective roentgenologists, which practice has 
been declared illegal in several States, and 
Whereas, The practice of roentgenology or 
radiology is tpso facto the practice of medicine 
and cannot be separated therefrom, be it there- 
fore 

Resolved, That the House of Delegates of the 
American Aledical Assoaation go on record as 
opposing the exploitation of members of their 
own body in the manner outhned, and be it 
further 

Resolved, That the House of Delegates of 
the Amencan Medical Association in session 
duly assembled orders this resolution to be re- 
ferred to the Council on Medical Education 
and Hospitals for the study and formuIaUon 
of plans tending to the abatement of these 
highly unprofessional and obnoxious evils 

I Reprinted by permission ot Journal of the Amencan 
Medical Association June 23 1934 102 


RESOLUTION AUTHORIZING SECTION ON RADI 
OLOGY TO INVITE FIFTH INTERNATIONAL CON 
GRESS OF RADIOLOGY TO BE HELD IN AMERICA 

Whereas, The Intemabonal Congress of 
Radiology, which convenes every three years, 
has already had three such meebngs abroad 
m London m 1925, m Stockholm m 1928, in 
Pans m 1931 and now m Zunch in 1934, 
and 

Whereas, The radiologists of the Umted 
States desire to invite the European radiologists 
to Amenca for the 1937 International Congress, 
and 

Whereas, In the opmion of members of the 
Secbon on Radiology of the Amencan Medical 
Association, such an international meebng 
would at this time engender a national good 
feelmg and would be of high value to saentific 
radiology, be it therefore 
Resolved, That the House of Delegates of 
the Amencan Medical Assoaabon authorize 
the Section on Radiology to cordially innte 
the fifth International Congress to be held in 
Amenca at such time and place as may be 
decided on by the International Committee of 
the Fifth Congress of Radiology 

resolutions barring from the practice OF 

RADIOIOGY ALL PERSONS NOT LICENSED TO 
PRACTISE MEDICINE 

George M Fisher, M D , of New York State, 
presented the followmg Resolutions 
Whereas, The making of a diagnosis by 
means of the x-rays and for the admimstration 
of x-rays, or other racbant energy for treat 
ment, are methods of diagnostic or therapeutic 
medical practice, and 

Whereas, The medical practice act makes 
the diagnosing and/or treatment of disease un 
lawful for any one not duly licensed to praebse 
medicine, and 

Whereas, Diinng the past ten years or 
more lay persons and lay organizations base 
established and are conducting x-ray laho 
ratones m which lay persons are exarmmng 
and/or treatmg patients by means of x-ray's, 
and 

Whereas, Such lay persons are not properl} 
quahfied and are not subject to effective super 
\nsion or control, and 

Whereas, The x raj^s m the hands of in- 
expenenced and/or irresponsible persons are 
in themsehes a potential source of injurj' to 
the patient, and 

Whereas, In addition to these dangers, 
x-raj diagnosis frequently requires the adminis 
tration of potent drugs or chemicals which 
may be legally administered only by licensed 
phjsiaans, and 

Whereas, Under these conditions the laj 
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the applicants, who have been thoroughly in- 
vestigated, particularly as to their moral 
character For this reason the radiological 
profession should lend every possible encour- 
agement and co-operation to this Society, and 
one of the important thmgs it can do is to 
encourage its techniaans to qualify before 
the Soaety’s Board 


MEMORIAL TO 
PROF ALBERS-SCHONBERG 

The fiftieth volume of the weU-Lnown journal 
named "Strahlenthetapie,” pubhshed in Berhn 
by Urban & Schwarzenberg, has been dedicated 
to the late Professor Albers-Schonberg, who 
died from roentgen mjunes Professor Albers- 
Schonberg, whose home was in Hamburg, 
was a pioneer German radiologist and the 
occupant of the first chair established for 
radiology m a German medical school 


RADIOLOGICAL SECTION OF THE 
MEDICAL SOCIETY OF NEW 
JERSEY 

At the 168th Annual Meetmg of the Medical 
Society of New Jersey June 6 and 7, the Radio- 
logical Section presented the followmg pro- 
gram 


Suppurative Hip in Children, G Herbert 
Taylor, M D , East Orange Discussant Har- 
old Snuth, M D , Orange 

Protracted External Radiation m the Treat- 
ment of Neoplasms of the Upper Respiratory 
Tract, Milton Friedman, M D , Newark 
Discussant Elwood Downes, M D , Woodbury 
Report of a Case of Foreign Body in the 
Esophagus, Erwm Reissman, M D , Newark 
Lung Changes Subsequent to Irradiation m 
Breast Cancer, Elwood Downes, M D , Wood- 
bury' 

Intrathoraac Anatomy from the Roent- 
genologist’s Standpomt, Wilham Wallace 
Maver, M D , Jersey City 

Why Gastric Cancers Show Charactenstic 
Roentgen Fmdmgs, Lewis G Cole, M D , 
New York City 

Osteogemc Tumors, John Tidaback, M D , 
Summit, and A F Galasso, M D , Momstown 
Discussant F H Pmckney M D , Momstown 
The Problem of Sihcosis — ^A Practical View- 
pomt, Raphael Pomeranz, M D , Newark 
Roentgen Diagnosis of Lesions of the Esopha- 
gus, Charles F Baker, M D , Newark, and 
W James Marquis, M D , Newark 

Report of a Case of Mediterranean or Sickle- 
cell Anenua, Austm Vogel, M D , Elizabeth 
The Recogmtion of Some Forms of Intra- 
cranial Pathology, Charles W Schwartz, M D , 
New York City 

Elwood Downes, M D , of Woodbury, was 
dected Chairman for the commg year 
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practice to permit untramed medical persons 
to use such dangerous agenaes as the \-ray 
and radium m the diagnosis and treatment of 
disease, and how much more dangerous to per- 
mit by law non-medical persons the use of 
these agencies There are a few laymen who, 
through years of expenence, have developed 
a mechamcal diagnostic mstmct, not based, 
however, on scientific facts or knowledge of 
roentgen pathology, which is mdispensable to 
accurate diagnosis and effective therapy A 
non-medical techmaan tramed m a pathologic 
laboratory cannot and does not assume the 
r61e of a pathologist, even though he has learned 
to recognize the microscopic appearance of 
certam abnormal tissues To permit such mdi- 
nduals to diagnose and treat diseases without a 
medical education would be an acknowledg- 
ment that the years of study requued to ob- 


cation m medical schools Four jears ago, 
most medical schools m this country did not 
require a student to take a course in radiologj , 
though most medical schools then offered 
short courses Itfost of these short courses 
were elective, either under the radiological de 
partment or combmed with medical clinics 
How different it is to-dayi A recent statistical 
study shows that radiology is given a very 
hberal allowance of hours We do not mean 
that it is suffiaent or commensurate to its im 
portance, but, when compared with what was 
given only a few years ago, the mcrease m 
radiological teaclung hours is most grahfjnng 


THE AMERICAN SOCIETY OF X RAY 
TECHNICIANS 


tarn the knowledge to practise medicme are 
unnecessary 

At the last meetmg of the Amencan Medical 
Assoaation, m the House of Delegates, resolu- 
tions were presented which, if earned out, may 
give us the same results as the recent Frendi 
law To demonstrate that we are m need of 
this reform, we have only to ate the status of 
radiology m this country a few years ago 

Until recently, 36 per cent of the State 
Boards of Medical E\ammers of this country 
did not beheve the practice of radiology to be 
the practice of raedicme A great change has 
occurred smee then, but we beheve that there 
are stiU some who are of the same opinion 
The splendid action taken by the Amencan 
Medical Assoaation, m recognizmg radiology 
on the same basis as the other speaalties, has 
been of great assistance to organized radiology 
We are hopeful that the proper officers of this 
great medical organization will act favorably 
on the resolutions mtroduced m the House of 
Delegates by Dr Soiland and Dr Fisher 
Such action by the Amencan Medical Assoaa- 
tion will discourage non-medical men from 
entering this field, and Will also tend to m- 
fluence proper legislation m those States which 
have hitherto been reluctant to act. 

The excellent co-operation of all the radio- 
logical soaeties m organizing the first Amencan 
Congress of Radiology 1^ given a splenchd 
boost, these and other factors account for the 
maeased recognition which radiology has re- 
ceived dunng the last few years Another im- 
portant factor which has helped in elevmtmg 
the standards of radiolog)' is radiological edu- 


At a recent meetmg of the Amencan Society 
of Radiographers held at Milwaukee, the name 
of this organization was changed to the 
Amencan Soaety of X-ray Techmaans This 
change m name, we beheve, is a good and wise 
one. The former name would no doubt in 
certain instances lead to confusion, while the 
latter name can hardly be misinteipreted 
The members of this Soaety are to be com 
mended for their attitude toward the radio 
logical profession When they heard that there 
was someopposition to the name "radiographer, 
they imm^iately sent out a questionnaire to 
several hundred radiologists for a frank opinion 
When the returns were tabulated, it was found 
that the sentiment of these radiologists was 
strongly agamst the usage of the word "radiog 
rapher” and favored a change The change 
was made by this organization and their action 
IS but another substantial proof of the desire 
of its members to co-operate with organized 
radiology 

There is much m common between the 
radiologist and the \-ray techmaan, and often 
the success of the former is to a certam ertent 
the result of good techmeal work There can 
be no denying the fact that a competent x-ray 
techmaan is helpful m enablmg a radiologist 
to enlarge his field of endeavor 

The Amencan Soaety of X-ray Techmaans 
IS doing splendid work The members arc 
qualifymg only competent and e.xpenenced 
techmaans, and if any one doubts their earnest- 
ness m this regard, he has only to see the type 
of exaimnations they give Both oral and 
practical exammations are used m qualifyung 
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expenenced roentgenologists will agree with 
this 

The numerous illustrations (225) are deserv- 
ing of commendation because of the detail and 
clanty that have been mamtamed in spite of 
the difficulty of reproduang roentgenograms 
of this type The topography and arrange- 
ment of the text are excellent 


X-RAY AND Radium Injuries Prevention 
AND Treatment By Hector A Colwell, 
MB,PhD,MRCP,DPH,and Sidney 
Russ, C B E , D Sc , F Inst P , the Bar- 
nato Joel Laboratones, Middlesex Hospital 
Cloth, pp 212, with two illustrations Ox- 
ford University Press, Humphrey Milford, 
London, 1934 Price, $4 75 

The importance, m fact the absolute neces- 
sity, of a radiologist havmg a thorough knowl- 
edge of the effects of radiation on normal 
tissues and of the dangers inherent m the use 
of the physical agents cannot be over-empha- 
sized With the ever-expandmg uses of radium 
and roentgen rays m the fields of diagnosis and 
treatment, unfortunately too often it may well 
happen that patients will be encountered who 
are suffering from mjury sustamed long pre- 
viously or from severe recent improper radia- 
tion at the hands of those with but meager 
expenence and trammg Also, the radiologist, 
either from ignorance or carelessness, mean- 
while may have sustamed irreparable mjury to 
himself Until the advent of this book there 
was no text m English which adequately ana- 
lyzed the effects of radiations on the various 
tissues of the body, and even though this book 
is not intended to be an exhaustive treatise on 
the subject, it will probably be for some time 
to come the standard reference book concemmg 
it More important perhaps than the descrip- 
tion of the pathologic changes mduced m nor- 
mal tissues by radiations both under clinical 
and evpenmental conditions is the mclusion of 
recommendations for protection against injury 
Humphrey Rolleston voices the sentiments not 
only of the British x-ray and radium protection 
committee, but of radiologists throughout the 
world when he remarks m his foreword "We 
arc proud to be allowed to welcome the appear- 
ance of sudi a monumental proof of the need 
for precautions ” 

In this rex icwer’s opinion the book should be 
owned and read repeatedly by all radiologists 
and all students of radiology 


Roentgenostereoscopy (Das Rdntgenraum- 
bild) Dr Werner Teschendorf, Chief 
Physician of the Radiologic Institute for 
General Ortskrankenkasse, Koln, and Pnvat- 
dozent at the University of Erlangen, and 
Dr Hans KOhnle, roentgenologist of the 
Internal Mediane Clmic of the Medical 
Academy, Dhsseldorf A volume of 173 
pages and 126 illustrations Published by 
Urban and Schwarzenberg, Berlm, Germany, 
1933 Pnee (paper) RM 9, and (bound) 
RM 10 50 

In this monograph the authors discuss the 
theoretical and technical optical fundamentals 
of stereoscopic xusion as regards its roentgeno- 
logic aspects The structural and stereographic 
pecuhanties of the roentgenostereoscope are 
discussed in detail, xvith a consideration of 
representative tjipes of apparatus The sig- 
nificant sources of error are indicated and sug- 
gestions given as to how to utilize the method 
to its greatest advantage 

There is an extensive bibliography Because 
of the comprehensive and practical manner in 
which the subject is presented, this book 
should be of mterest to all roentgenologists and 
others who are mterested m the everyday use 
of this unportant procedure 

This monograph also appears under the title 
“Die Rontgenstereoskopie” m Abderhalden, 
Handbuch der biologischer Arbeitsmethoden, 
Abt II Ted 3 (Lfg 408) 


Foreign Body in Air and Food Passages 
By Chevalier Jackson, M D , Sc D , 
LL D , FACS, Professor of Bronchoscopy 
and Esophagoscopy, Temple University, and 
Chevalier L Jackson, M D , M Sc (Med ) 
FACS, Professor of Clmical Bronchos- 
copy, Temple University, Phdadelphia 
Volume 16, Annals of Roentgenology Ed- 
ited by James T Case, M D , Professor of 
Roentgenology, Northwestern University 
Medical School, Chicago A volume of 265 
pages, xvith 236 roentgen-ray studies and 10 
clmical illustrations Published by Paul 
B Hoeber, New York, 1934 Pnee, S12 00 

In keeping with a style frequently used by 
the senior author the “message" in this mono- 
graph IS portrayed by axioms and illustrations, 
most of the latter being roentgenograms It is 
emphasized that foreign bodies, if undiscov- 
ered, sooner or later prove fatal, whereas if the 
diagnosis is promptly made the foreign body 
can be removed by endoscopy through the 
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Practical X-ray Therapy By Hugh 
Davies, MA (0\on), MRCS (Eng), 
D M R E (Camb ), ofBcer in charge of x-ray 
therapy, King's College Hospital, Honorary 
Assistant Radiologist, National Hospital, 
Queen Square First edition Cloth A 
volume of 134 pages mth 47 illustrations 
J and A Churchill, London, 1934 Price, 
S shillings and 6 pence 

This little book is intended to present the 
elements of x-ray therapy to the radiologic 
student and to acquamt the general medical 
student with the importance of \-ray therapy, 
a subject which is ever expandmg mto the fields 
of medicine and surgery The presentation is 
essentially practical and not technical and 
covers the subject in a fluent, lucid, and, m 
fact, rather entertaming way The indica- 
tions for x-ray therapy, the techmc of treat- 
ment, and the results to be obtained are out- 
lined m a sound and conseixmtive maimer so 
that a firm foimdation is laid for the reader to 
carry out effective x-ray treatment The 
reviewer knows of no easier mtroduction to 
radiotherapy than that presented by the 
author 


Modern Finsen Treatment Dr Svend 
Lomholt, Duector of the skm clmic of 
Fmsen Institute, Copenhagen A volume 
of 64 pages and 52 illustrations Pubhshed 
by Urban & Schwarzenberg, Berlm, 1934 
Pnce not stated 

This IS a reprint of an article which appeared 
ongmally in "Strahlentherapie,” 1934, 49, 1, 
concerning the mdications for and the results 
to be expected from Finsen hght therapy 
One observation of significant interest to the 
radiologist is that late x-rav reactions, « e , 
atrophy, telangiectasis, ulcers, are often bene- 
fited by proper Finsen treatment 


Nasal Accessory Sinuses Frederick M 
Law, M D , Roentgenologist, Manhattan 
Eye, Ear and Throat Hospital, New York 
Volume IS of Annals of Roentgenology, 
edited by James T Case, Professor of 
Roentgenologj'-, Northwestern Umx ersitj’- 


Medical School, Chicago The volume con 
tarns 197 roentgenologic (215 pages) studies, 
28 chnical illustrations, and 3 key plates 
Pubhshed by Paul B Hoeber, Inc, New 
York, 1934 Price, $10 

This is a practical treatise concerning the 
roentgenologic diagnosis of accessory sinus 
disease that wiU be welcomed by all concerned 
with the subject The author has approached 
the matter from the standpoint of both the 
roentgenologist and rhmologist, and the text 
reflects his large evpenence m each field For 
the roentgenologist, there is emphasized the 
character of information to be gamed from 
roentgenograms that would be of help to the 
surgfton m the event of operative pTOcedure. 
For the rhmologist, the extreme value to be 
obtained from a comprehensive knowledge of 
the anatomy revealed, especially on stereo 
scopic films, IS stressed 

There is an excellent descnption of the 
vanous techmeal procedures, and all the usual 
positions for examination are well illustrated 
For routine examination the author derives the 
greatest information from the use of the Cald 
well (nose-forehead) and stereoscopic lateral 
positions Other positions are taken as m 
cheated It is to be noted that Dr Law prefers 
to use a vertical or mdmed vertical x-ray beam, 
instead of a honzontal one which frequently 
depicts the level of flmd and pathologic changes 
that might be obscured by it In his opimon, 
the presence or absence of fluid is readily ascer- 
tained by chmeal means 
The chapters on diagnosis and interpretation 
are excellent expositions of the information 
that may be gamed from an intelligent study of 
good roentgenograms of the sinuses The 
significant point is that m most mstances this 
information may be obtained by the apphea 
tion of the simple and practical techmc de 
senbed by Dr Law, without the use of elabo- 
rate or expensive apparatus Concerning tlie 
use of opaque raatenals injected into the si- 
nuses, the author states tliat “for surgeons who 
do not want to inspect films carefnllj or 
who want to demonstrate a chronic cavity on 
lantern slides, the injection method is xciy 
satisfactory , but otherwise a diagnosis can 
usualh be made ivithout this method ” Most 



IN MEMORIAM 

CARLOS HEUSER 

Dr Carlos Heuser, an international figure m 
radiology, died in Buenos Aires on March 28, 
1934, at the age of fifty-six He was bom in 
Buenos Aires and pursued his prunary and 
secondaiy studies in that city He graduated 
from the medical school m 1902, his thesis 
having been awarded the gold medal From 
that early date he dedicated himself to the 
study of radiology He contnbuted many 
improvements to its techmc and wrote many 
articles — pubhshed, for the most part, first in 
the “Prensa Medica Argentma,” as well as 
several books on radiology Among these 
were a practical treatise on radiology and super- 
fiaal and deep radiotherapy for which he re- 
ceived the prize of the faculty of medicine of 
Buenos Aires He also wrote a book on the 
use of the x-ray m gynecology, obstetncs, and 
urology, numerous articles on artenography, 
hepatohenography, ammography, mtravenous 
pyelography, and many articles on hydatid 
cysts both from the standpomt of diagnosis 
and treatment, also on the diagnosis of preg- 
nancy in the early months by means of the 
vray, etc Dr Heuser took part in numerous 
international congresses, and m 1930 received 
the gold medal of the Radiological Society of 
North Amenca He was a correspondmg 
member of the Amencan Roentgen Ray So- 
ciety, and an honorary member of the Amencan 
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College of Radiology Apparently, Dr Heuser 
was the first to use lipiodol for uterosalpingog- 
raphy, having accomplished this in 1921 A 
full report of this work was made in 1924 for 
Dr Heuser by the wnter, at the Latm-Amen- 
can Scientific Congress, in Lima 

James T Case, M D 
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mouth and the patient cured in 9S per cent of 
the cases With this in mind the subject has 
been treated from the viewpoint of how the 
roentgenologist can be of the utmost help to 
the endoscopist It has been assumed that 
the reader has a fundamental knowledge of the 
science of roentgenology and roentgenologic 
anatomy The valuable information and sug- 
gestions that are embodied m the axioms and 
legends of the numerous illustrations reflect the 
meticulous care that must be used m studymg 
cases of this sort and which is so necessary to a 
successful consummation of the problem at 


hand It is to be regretted that greater credit 
has not been given to the authors' roentgeno- 
logic colleagues who have done much to de 
velop the roentgenologic foundations upon 
which modem oral endoscopy is so dependent 
The scope of this book and its value to the 
roentgenologist might have been considerably 
mcreased if a section concerning the subject 
from the standpomt of a roentgenologist had 
been added Nevertheless, expenenced roent 
genologists wiU appreciate the lessons unfolded 
by this work and the novice will profit much by 
It 
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Qufiiro, J , and BfecL^RE C Diagnosis of Uterme 

Hemorrhages at the Age of the Menopause 253 
Sagal, Zachary Absence of Left Diaphragm As- 
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ABSCESSES 

Treatment of Acute Pulmonary Abscess S U 
Marietta Jour Am Med Assn , April 28 1934, 
102, 1363-1368 

This discussion has to do with smgle (mcludmg multi- 
locular) abscesses and does not mclude those due to 
tuberculosis, bronchiectasis, and new growths The 
treatment of all acute cases is medical until it becomes 
evident that such treatment will not succeed The 
penod of medical treatment vanes from six to twelve 
weeks Physical examination and roentgenograms 
are of great assistance m deasion for surgery, collapsi- 
bility increases with the distance of the lesion from the 
pleura When the visceral and panetal layers of 
pleura become adherent, elimination of the cavity by 
contraction becomes difficult The etiologic factors 
have directly to do at times with the form of treatment 
to be undertaken Aspuation from a foul mouth may 
be a cause — early treatment with arsemcal prepara- 
tions has controlled this type Commonly strepto- 
coccic (rarely pneumococcic) bronchopneumonia, as 
piration of a foreign body or septic material and septic 
emboh are the factors Over half the cases respond 
to conservative measures The elimination of a chronic 
lung abscess by medical treatment alone is not to be ex- 
pected 

C G Sutherland, M D 


APPARATUS 

Electrical Phenomena in High Tension Circuits of 
Roentgen Apparatus G Grossmann Fortschr a 
d Gcb dcr ROntgenstrahlcn 1933 48, 450-174 1934 
40, 1-31 

The introduction desenbes the capaatativc relation- 
ship of the high tension system of a roentgen installa- 
tion to Its grounded parts In ungrounded apparatus 
this refers particular^ to the capaaties existing be 
tucen the secondary mndings of high tension and 
filament transformers and their low tension sides In 
shock proof installation one has to consider in addition 
the high capacities of the cables 

Capacities of halfwasc apparatus are distributed 
nsjmnictricnlh consequent!) their potentials also arc 


distributed asymmetrically The influences of capaci- 
ties and conditions of insulation upon height and phase 
of potentials existing between the terminals of a trans- 
former and ground are demonstrated mathematically 
Furthermore, the influence of the capacity of the side 
of a transformer, separated from ground by a half- 
wave rectifying kenetron tube, upon the potential of 
this terminal to ground is demonstrated This ca- 
Iiacity, comprising m a shock-proof installation with 
half wave kenetron rectification one filament trans- 
former and one cable (‘ terminal capaaties”)» is changed 
durmg the working phase, durmg which period damped 
medium and high frequency oscillation develop, and 
then discharged through the roentgen tube 

Diagrams illustrate the fluctuations of potentials at 
the roentgen and kenetron tubes under varymg con- 
ditions of output Influences of the capacities men- 
tioned upon phenomena m the primary transformer- 
circuit are discussed and the currents passmg through 
a person touchmg one high tension termmal are cal- 
culated 

In the second part of this paper the voltage curves 
of fully valve rectified and also of condenser-eqmpped 
apparatus are mtroduced Only in the Liebenow 
ciTCuit can one regard termmal capacities as a desirable 
addition to the energy-storage for activation of the 
roentgen tube They are decidedly disadvantageous 
in non-shock proof apparatus with kenetron half-wave 
rectification in the VUlard type machines, and those 
with triplication of potentials they are of no conse 
quence m full wave rectification Cables of shock-proof 
apparatus have to withstand electrical stresses in 
proportion to amphtude and frequency of potentials 
applied 

The paper is profusely illustrated and will be of great 
interest to all those familiar with detail of construction 
of roentgen apparatus and the problems of the Y^rious 
circuits and of shock proofing 

H A Jarre, M D 
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The Relation of Trauma to Arthntis Howard P 
Doub Am Jour Roentgenoh and Rad Ther Jul\ 
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neurotrophic disturbances Infection and trauma are 
considered the most important of these factors 

Pathologically, the first signs to be noted consist of 
a low grade chrome inflammation as shown by thicken 
mg and edema of the penosteum, proliferabon of 
fibroblasts, and round-cell infiltration Subsequently, 
lime deposits occur beneath and outside the penosteum 
m the regions of the msertions of the tendon and fascia 
In the advanced cases, microscopic exammation of 
sections of bone shows fibrosis of the marrow tissues, 
small areas of necrosis, hyalme degeneration prolifera- 
tion of fibroblasts, and sclerosis of the cortical bone 
Pam and tenderness over the affected area are con- 
sidered the S 3 miptoms of most importance The pain 
which may be duU or sharp, constant or mtermittent, 
IS first noted only dunng walkmg The small, sharply 
defined spur usually causes piercmg pam, while the more 
extensive penoetitis results m dull, aching pam 
Swelhng over the inflamed area is seen in the more 
advanced cases 

The diagnosis of this condition depends upon the 
roentgen ray examination which also determmes ac 
curately the area of mvolvement and stage of develop 
ment. This method of exammation likewise offers the 
only means of differentiating periostitis of the os calcis 
from arthntis, arch stram, osteoma, and lesions of the 
medullary portion of the bone While this condition 
usually occurs m adult hfe m rare cases it is noted dur- 
mg adolescence and then it should not be confused with 
apophysitis which is an involvement of the postenor 
inferior epiphysis In the latter disease, roentgeno 
grams show irregularity, cloudmg and obhteratioa of 
the cartilage plate of the epiphysis 
The treatment of penostitis of the os calcis may be 
non-operative or operative The authors are of the 
opuuon that every case should be first treated con- 
servatively The non-operative form of therapy con- 
sists of attempts to eliminate the etiologic factors and 
the institution of rest and local applications to reheve 
the pain The operative treatment consists of the re 
moval of spurs and the denudation of the roughened 
areas of penostitis 

J N Atrfe, M D 


Tuberculosis of the Shaft of Long Bones Report 
of Six Cases George W Vangorder Jour Bone and 
Joint Surg , April, 1934, 16, 209-283 
The author reports a senes of six cases of tubercu- 
losis of the shaft of the long bones and discusses the 
clinical pathologic, and roentgenologic characteristics 
and the treatment of this condition 
With rare exceptions tuberculosis of the shaft of the 
long bones occurs in the earher years of life, as shown m 
the author’s senes, m which the ages of the patients 
ranged from rune to twenty -one years The chmcal 
features of the disease arc mamfested by (1) local 
thickcmng of the affected bone, (2) pam, (3) muscular 
'’iastmg, (4) abscess formation, (6) smus formation 
in the late stages TTic appearance of the affected 
bone in this condition is not charactcnstic and may 
siinulatc any thickening of bone such as is found in 


pyogemc osteomyelitis, syrphihs, or neoplasm As a 
rule, however, the enlarged shaft is not noticeably 
tender to pressure and there is no mcreased local tempera- 
ture or redness until the formation of soft part ab- 
scesses Pam IS an exceedmgly variable symptom 
It may be marked, shght, or absent This has been 
explamed as due to the variation in mterosseous ten- 
sion, which IS found m the vanous stages of the disease 
Muscular wasting is not as common m tuberculosis 
of the shafts of the long bones as m tuberculosis of the 
jomts Abscess formation as a result of local soften- 
mg and caseabon withm the bone is a characteristic 
feature Smus formation is seen only m the late 
stages of the disease when the bone abscess has ex- 
tended mto the soft parts and worked its way to the 
surface of the skm As a nlle, there is no fever and no 
leukocytosis, and the general health is not greatly 
disturbed 

Any portion of the shaft of a bone may be involved 
by the tuberculous process end the charactensbc patho- 
logic feature is the formabon of an abscess This ab- 
scess formabon results m a defimte reaction by the 
surroundmg bone structures, which is more marked in 
the diaphysis than m the metaphysis The subse- 
quent course of the bone abscess may be (1) to re- 
main encysted (2) to spread along the marrow cavity, 
(3) to extend from medulla to periphery and mvade sur- 
roundmg soft parts, (4) to extend from metaphyseal 
focus mto the epiphysis and then mto a joint 

Roentgenologically the charactensbc features of 
tuberculosis of the shaft of long bones are the central 
ongm of the focus, the abscess formabon, and the lack 
of sequestrum formabon The reacbon of the sur- 
roundmg osseous tissue to the abscess vanes m dif- 
ferent porbons of the shaft In the metaphyseal por- 
tion of the bone, little or no reacbon is noted either m 
the penosteum or in the region of the adjacent bone 
lamellce However, m the diaphyseal region the 
penosteal and lamellar reacbon about the tuberculous 
focus IS very marked Of interest is the fact that whde 
no apparent expansion of the shaft is noted m the 
metaphysis, when the focus is located m the diaphysis 
one of the outstandmg features is the local expansion of 
the shaft This charactensbc local expansion of the 
bone helps to differenbate the lesion from Brodie's 
abscess and from simple bone cyst, while giant-cell 
tumor may be ruled out on the basis of its rare occur- 
rence m the mid porbon of long bones 
The treatment employed m these cases consisted of 
subpenostcal excision of the bone abscesses, which re- 
sulted in complete cure m all of the cases except one, 
m which no end result was obtained 

J N AnA, M D 


Osteochondnbs Focal and Mulbple Maxwell 
Harbin Am Jour Roentgenol and Rad Ther , 
June, 1933 29, 763-765 

The true etiology of this condibon remams unsolved, 
due in large measure to the lack of pathologic material 
from which to draw conclusions While many cases 
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Injury of sufficient seventy to produce damage to 
cartilage is often followed by chronic tissue changes 
caUed traumaUc arthntis,” although the ivntcr would 
prefer the term chrome traumatic jomt reactions ‘ 
There is considerable difference of opimon as to the 
exact mechamsm which enters mto the development 
of jomt changes in chronic hypertrophic arthntis 
Some believe the underlying pathology is in the nature 
of a localized artenosclerosis producing a state of 
ischemia, but others beheve the condition one of 
hyperemia persisUng for ten da> s or longer foUowmg 
trauma Axhausen concludes that cartilage necrosis 
with the presence of devitalized cartilage m the jomt 
IS the cause of arthntis Fisher on the other hand 
attnbutes the changes of osteo-arthntis to prolonged 
or often repeated mjurj either mechamcal or toxic, 
but of moderate mtensitj In cases in which trauma 
IS often repeated it may be the direct etiological 
factor, but if there has been only a single contusion, 
it IS apt to be only a predisposing cause 
The earhest jomt changes demonstrable m a joint 
following trauma were those in a knee six weeks after 
injury to a proven normal part , however the a\ erage 
mterval is three to six months and it may take years 
Hypertrophic arthntis tends to be generalized, while 
traumatic arthntis is usually limited to one jomL 
Howev er, the x ray appearance of hypertrophic arthntis 
and traumatic arthntis may be qmte similar m any 
given jomt, hence the history and physical findings 
are necessary for differenbation 
In a chmc referred to by the author m a senes of 
124,000 cases with the same type of mjury, a relation 
between trauma and hypertrophic arthntis was estab 
Iishcd m only eighteen 

Cntena for estabhshmg a diagnosis of traumatic 
arthntis should mclude the foUowmg (1) proof of 
sufficiently severe mjury to damage jomt cartlage 
(2) injury must have been direct y to the joint m 
question (3) knowledge of previous fimction of jomt 
must be a\ affable, (4) the time mterval between 
injury and development of jomt changes must be 
within accepted limits and (5) there must be chnical 
and roentgenological evidence of pathologic tissue 
changes 

J E Habbe M D 

BONES (DISUSE) 

The Effects of Immobilization on Normal Bone 
Francis Rf Conway and John G Stubenbord Jour 
Bone and Jomt Surg April 1934 16, 298^-302 

The authors studied the effects of immobffization on 
normal healthy immjured bone by means of the roent- 
gen ray to determme whether immobilization alone was 
responsible for the atrophy and osteoporosis seen on 
the x-ray film of fractured bones which had been itn- 
mobihzed for a penod of from ten to fourteen days 
Wolff^s law states All changes in the function of a 
bone are attended by definite alteration m the ratemal 
structure.” As a result one would expect atrophy of 
a part through disuse. 


It has been generally noted that, following injury to 
a bone, osteoporosis results in the bone Tins is 
caused by the decalcfficabon or the absorption of the 
lime salts Itffiffe the cause of decalcification is not 
thoroughly understood it is beheved to be due to a 
change m the metabolism of the bone resultmg from the 
mjury, because of mterference with the cnculation. 
The usual roentgen signs of these changes m bone con 
sist of (1) decrease m the density of the bone, (2) 
thinmng of the cortex (3) apparent widening ot the 
medullary canal 

In this study the authors selected only normal 
healthy mdmduals — patients who were forced to re 
mam m the hospital because of accidental injury and 
those w ho had some defimte complaint of short dura 
tion but whose general health was excellent Cases 
of asthma, bone diseases, chrome consbtutional dis- 
eases, diseases m which there were orciffatory distur 
bances chrome hyperthyroidism, parathyroid dis- 
ease, and pregnancy were considered unsuitable for 
this study and were not so employed No effort was 
made to regulate the diet of these patients m any man 
ner There were no blood-calcium content mvcsti 
gations mcluded m this study All roentgenograms 
were made by the same techmaan on the same machine 
With all techmeal factors constant. 

The wnst and forearm were selected as the most 
suitable bones for this study, with the exception of one 
case m which the knee was immobilized Roentgeno- 
grams were made of both wnsts and forearms in 
antenor, posterior, and lateral positions at the begin 
nmg of the study Then one wnst and forearm was 
immobilized by means of anterior and posterior plaster 
ol-Pans splints held by a bandage The length of im 
mobilization vaned from seven to twenty four daj s 
At the end of the penod of immobilization roentgeno- 
grams were agam made of both wnsts and {or^tws 
m the same positions previously employed In no 
case were any bone changes noted as a result of im 
mobilization The authors therefore, concluded that 
in the absence of mjury there are no signs of atrophy 
m normal healthy bones through disuse per se during a 
penod ranging up to three weeks so far as mav be ob- 
served from the roentgenograms 

J N Ak£, JLD 

BONE DISEASES (DIAGNOSIS) 

Penostitis of the Os Calcis C C Chang and Leo J 
liVltjier Jow Bone and Jomt Surg April 1934 16, 
355-364 

The authors discuss the etiology, pathology diag 
nosis, and treatment of periostitis of the os calcis 
This condition is characterized by a deposition of hme 
or a proliferation of bone on the surface of the os calcis, 
chiefly near the sites of ongm of the plantar fascia and 
the insertion of the Achilles tendon 

The etiologic factors described arc as follows (1) 
gonorrhea (2) trauma (?) arthntis, (4) streptococcic 
foci of infection, (5) metabolic disturbances, (6) 
syphilis, (") artenosclerosis tuberculosis and (8i 
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iodide The aunde is reached by means of a roentgen- 
opaque probe, Tvhich is mtroduced into one of the 
cubital vems, its gradual advance bemg followed 
radioscopicaUy, on the screen The probe has been 
sterilized beforehand, and kept m a stenle (10 per cent) 
soluUon of sodium citrate Simultaneously with its 
mtroduction small quantities of physiologic serum 
are mjected by means of a syrmge fitted to its other 
end m order to make the progress easier and prevent 
the formation of any blood-clot withm the tube 

When the probe has been mtroduced, the roentgen 
apparatus is made ready for the takmg of the roentgeno- 
grams, and the cassette is placed against the anterior 
side of the patient s thorax The syringe used for the 
physiologic serum is now exchanged for another, con- 
taimng the sodium iodide solution The patient is told 
to take a deep mhalation after which he must remam 
absolutely motionless The opaque solution is then 
mjected as rapidly as possible the injection bemg 
stopped as soon as from 6 to 8 cm has been mtroduced 
The syrmge is then once more exchanged for the one 
that contamed the physiologic serum, m order to with- 
draw from the probe the sodium iodide solution that 
might remam in the latter and finally also the probe 
itself IS gently withdrawn 

The patients subjected to this angiopneumographic 
exammation do not expenence any discomfort worthy 
of note from the operation At most, there may be a 
brief spell of coughmg when the mjection is finished 
and sometimes a shght headache, which however, 
soon disappears To prove the value of the visuahza- 
tion of the pulmonary vessels it sufinces to compare, m 
each mdividual case the plam roentgenograms with 
the correspondmg angiopneumograms The study of 
the two seems to evidence the scientific importance 
of this new process as a means of roentgenographic 
interpretation m cases of pulmonary lesions 

J E Habbe M D 

THE EYE 

Apparatus for Reading mth Closed Eyes A H 
Pine Bntishjour Radiol , February, 1934, 7, 111-116 
Repnnted by permission from Bntish Med Jour , 
May 26 1934 page 83 of the Epitome of Current 
Medical Literature 

The author descnbes an apparatus which enables 
the patient to see mth closed e>es b> the use of x-rays 
A complete x ray outfit apparatus is used with an 
ejcpiccc, behind which is a transparent wheel having 
on It mounted lead letters forming nurds These can 
be read through closed lids since the x rays are per- 
ceptible by the retma Among the possible uses hsted 
bj the author are the following A patient vnth a 
foreign body m his eye can sec it locatmg it m two 
dimensions and with moderate accuracj in the thud 
Damage to the retma caused by a foreign body can 
be located b\ the patient He can also distinguish 
between these two contingencies and it is suggested 
that he might be able to detect a foreign bod> Ijnng 
behind the eje, the rajs being passed through the 


skull to the retma from behmd The condition of the 
retina can be ascertamed m a case of complete cataract. 
The field of vision can be mapped out by the patient, 
and mmute scotomas localized at once A foreign 
body Ijnng laterally to the retma can be made to cast 
Its shadow on the near side and on the far side of the 
retina, and the patient can thus be enabled to see two 
shadows — proving that the foreign body is outside the 
globe The patient cannot recognize his own bhnd 
spot, as it IS lost m the brilliant field of light which is 
seen 

Pine states that an exammation lasting two mmutes 
is qmte safe, and well below epilation dose A time 
switch which nms for ten seconds, remmds the ex- 
ammer of the quantity of rays entenng the eye In 
order to locate a foreign body or scotoma, or to map 
out the field of vision, a lead diagram, consisting of a 
cross with a perpendicular and a horizontal arm, is 
placed m front of the eye This casts its shadow on the 
retina dividmg it mto four quarters The patient 
describes what he sees m each quarter If a foreign 
body IS present, casting its shadow mto the upper 
and outer quadrant the observer reports it m the inner 
and nasal quadrant Fmer subdivision for localization 
is obtainable by usmg a star with eight arms and by 
havmg a lead cucle, or even two concentric lead cucles, 
to measure the distance from the center of the retina 
The depth of a foreign body from the front of the 
cornea can be roughly estimated by its change of 
apparent position when oblique rays are cast on the 
retma It is suggested also that glass fragments might 
be localized by the fluorescence they set up m x-rays 

FOREIGN BODIES 

Foreign Bodies m the Urmary Bladder W P 
Garshwiler, A F Weyerbacher, and James F Blach 
Am Jour Surg , November 1933 22, 199-202 

Five cases of foreign body m the urmary bladder 
are herein reported three of which were mtroduced to 
produce sexual excitement one to produce abortion 
and one followmg a surgical mjury to the bladder 
Three of the foreign bodies were removed cystoscopi- 
cally, one by suprapubic cystostomy and one by external 
urethrotomy 

Daxus H Pardoll, M D 

FRACTURES 

Inadequate Immobilization and Non union of 
Fractures R Watson Jones British Med Jour, 
May 26, 1934, No 3829 936-939 

WTule the old form of treatment of fractures con- 
sisted of excessive immobilization of jomts which too 
frequently resulted in cnpplmg disabilities, there has 
been noted a modem trend of undue enthusiasm m the 
mobilization of joints which results m the improper 
immobilization of the fracture The essential prmaple 
of modem treatment is complete immobihzation of 
the fracture with, at the same time, active movement 
of every joint which need not be immobilized The 
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show involvement of only one growth center, other 
cases show multiple mvolvemeat, and the condition 
has been found to be present m several members of 
one family hence the author considers it probable 
that more than one etiologic agent may be a factor 
The theory of trauma with disturbance of blood supply 
has seemed likely m many mstances but it is not 
consistent with the histologic picture of increased 
vasculanty seen m most cases Similarly the mfection 
theoo IS not supported by positive cultural findmgs 
in many cases Dunng the penod before this condition 
was established as a disease entity many patients were 
considered to have tuberculous joint disease fortu 
nately, because of the differential aid offered by the 
roentgen ray, such mistaken diagnosis is rarely made 
now 

J E Habbb, M D 

CANCER (DIAGNOSIS) 


The sigmficance of the early diagnosis and treatment 
of cancer shoufd be made known to the general public 
in somewhat less dramatic form than widespread 
dissemination of wanungs, which will only encourage 
cancerphobia It is suggested that the health column 
of the daily press be employed for the purpose of 
educating the public as a whole m regard to the cancer 
problem Another method of serving the public 
interests would consist of free periodic examinations 
The author suggests the estabhshment throughout 
the country of a number of centers devoted to deep 
\ ray and radium beam treatment. Each center 
would have a defimte pohey which should be known 
to the other centers m order to prevent overlappmg 
The function of the medical men outside of the centers 
would be to supply the vanous units with the type 
of case required, and later to assist m following up 
the patients 

J N An^, if D 


Cancer, with Special Reference to Early Diagnosis 
Roy Ward Bntish Med Jour , May 19, 1934 No 
3828 881-SSi 

The author analyzes the statistics of the mortality 
rate of cancer m the Bntish Empire and discusses the 
importance of early diagnosis and proper treatment 
with suggestions for a policy of public education 

In the year 1912, 37,323 persons died from cancer of 
all types m 1922 this mcreased to 40 903 deaths and 
in 1932, 00,710 deaths occurred as a result of cancer 
While It may be argued that this mcrease dunng the 
twenty-year penod resulted from better methods of 
diagnosis which revealed more cases of internal cancer, 
the statistics for breast carcinoma which is quite 
obvious m the later stages, would mdicate an 
actual mcrease m the number of cancer deaths The 
statistics for deaths from cancer of the breast only 
are as follows 1912, 3 730 1922 4 SOS and 1932, 

0 435 

The estimation of the present methods of treatment 
of cancer is extremely difficult because of the im- 
possibihty of obtaining comparable statistics on a 
reasonably large scale It is beheved that while sur- 
gery has about reached the pinnacle of accomplish- 
ment, It will always be the method of choice m certain 
tyipes of cancer In the case of radium and x-rays 
experience dunng the last thirty years would indicate 
that much more will be done with these two agencies 
and that progress is slowly but surely bemg made 
It IS considered of the greatest importance that surgery 
and radiauon should not be divorced In order that 
the greatest benefit may be obtamed from all three 
methods of treatment the author suggests the following 
(1) decision of its own cancer policy by the tnemhers 
of the staff of every hospital treating cancer, (2) 
a system for traemg the subsequent history of every 
case of cancer treated to determine the value of the 
method or methods employed (3) imiform 
of cancer cases (4) comparable statistics and (oj 
co-operation between msUtutions and centers treating 


CANCER (THERAPY) 

The Significance of a General Disposition of the 
Organism for the Development of Cancer and the Pos 
sibiUties of Its Treatment B Fischer-Wasels Strahlen 
therapie, 1934 SO, 5-78 

This article presents a critical review of the hteralure 
deahng with the relation between disposibon to cancer 
and cancer therapy The author and his associates 
have done considerable experimental work along these 
lines and the essay is well worth study m the onginal 
He states m the conclusion that his efforts will a el! 
be compensated if his clinical colleagues recognize 
more the importance of the systemic phase of cancer 
therapy A most complete bibliography is appended 
Ernst A Pohle M D Ph D 


Studies Concerning the Influence of Therapeutic 
Radium and Roentgen Irradiation on Blood Cholesterol 
and on the Liver Kurt Fuge Strahlentherapie 
1934 SO, 167-1G6 

The blood of 31 women with cancer was studied be 
fore and after radium and roentgen therapy It ap 
peared that the blood cholesterol was not increased as 
compared with norma] controls In some cases there 
was a decrease and m some an increase of the cholesterol 
immediately after irradiation No evidence of an injury 
of the parenchyma of the liver could be detected with 
the methods used by the author 

Ernst A Poule M D Ph D 

CONTRAST MEDIA 

\ isibility of Pulmonary t csscls (Angiopncumono 
graphy) Lopo de Carvalho and Egas Momz Acta 
Radiol 1933 14,433-451 

After numerous expcnmcnls on rabbits dogs and 
monkeys the authors haie succeeded in visuihzing 
the pulmonary vessels in man The process consists 
m the mjcction into the right auricle of the heart of a 
highly concentrated (120 per cent) solution of sodium 


cancer 
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jodide The auncle ts reached by means of a roentgen- 
opaque probe which is mtxoduced mto one of the 
cubital veins, its gradual advance being followed, 
radioscopically, on the screen The probe has been 
sterilized beforehand, and kept m a sterile (10 per cent) 
solution of sodium citrate. Simultaneously with its 
mtroduction small quantities of physiologic serum 
are mjected by means of a synnge fitted to its other 
end m order to make the progress easier and prevent 
the formation of any blood-clot withm the tube 

When the probe has been mtroduced, the roentgen 
apparatus is made ready for the takmg of the roentgeno- 
grams, and the cassette is placed agamst the anterior 
side of the patient’s thorax The syrmge used for the 
physiologic serum is now exchanged for another, con- 
tammg the sodium iodide solution The patient is told 
to take a deep inhalation after which he must remam 
absolutely motionless The opaque solubon is then 
mjected as rapidly as possible the mjection bemg 
stopped as soon as from 6 to 8 cm has been introduced 
The syrmge is then once more exchanged for the one 
that contained the physiologic serum, m order to with- 
draw from the probe the sodium iodide solubon that 
might remam m the latter and finally also the probe 
Itself IS gently withdrawn 

The pabents subjected to this angiopneumographic 
exammation do not cxpenence any discomfort worthy 
of note from the operabon At most, there may be a 
bnef spell of coughmg when the mjeebon is fimshed 
and sometimes a shght headache, which, however, 
soon disappears To prove the value of the visualiza- 
tion of the pulmonary vessels it suffices to compare, m 
each mdividual case the plain roentgenograms with 
the correspondmg angiopneumograms The study of 
the two seems to evidence the scientific importance 
of this new process as a means of roentgenographic 
interpretation m cases of pulmonary lesions 

J E Habbe, M D 

THE EYE 

Apparatus for Reading with Closed Eyes A H 
Pine British Jour Radiol , February, 1934 7, 111-116 
Reprinted by permission from Bnbsh Med Jour , 
May 26 1934, page 83 of the Epitome of Current 
Medical Literature 

Tlie author desenbes an apparatus which enables 
the patient to see mth closed eyes by the use of x rays 
A complete x ray outfit apparatus is used mth an 
eyepiece, behind which is a transparent wheel having 
on It mounted lead letters forming words These can 
be read through closed lids smee the \ rays are per- 
ceptible by the retina Among the possible uses listed 
by the author arc the follomng A patient mth a 
foreign body in his etc can see it locatmg it m two 
dimensions and mth moderate accuracy in the thud 
Damage to the retina caused by a forugn body can 
be located by the pabent He can also distmgmsh 
between these two contingencies, and it is suggested 
that he might be able to detect a forugn body lymg 
behind the eye the rays being passed through the 


skull to the retma from behmd The condition of the 
retina can be ascertamed m a case of complete cataract 
The field of vision can be mapped out by the pabent, 
and minute scotomas locahzed at once A foreign 
body lying laterally to the retma can be made to cast 
its shadow on the near side and on the far side of the 
retma, and the pabent can thus be enabled to see two 
shadows — proving that the foreign body is outside the 
globe The pabent cannot recognize his own bhnd 
spot, as it IS tost m the brilliant field of light which is 
seen 

Pine states that an exammabon lastmg two inmutes 
IS qmte safe, and well below epilabon dose A time 
switch, which runs for ten seconds remmds the ex- 
aminer of the quanbty of rays entermg the eye In 
order to locate a foreign body or scotoma, or to map 
out the field of vision, a lead diagram, consisbng of a 
cross mth a perpendicular and a horizontal arm, is 
placed m front of the eye This casts its shadow on the 
retma dividmg it mto four quarters The pabent 
describes what he sees m each quarter If a foreign 
body IS present, castmg its shadow mto the upper 
and outer quadrant the observ er reports it m the inner 
and nasal quadrant Fmer subdivision for locahzabon 
IS obtamable by usmg a star mth eight arms and by 
havmg a lead cude, or even two concentnc lead circles 
to measure the distance from the center of the retma 
The depth of a foreign body from the front of the 
cornea can be roughly estimated by its change of 
apparent posibon when oblique rays are cast on the 
retma It is suggested also that glass fragments might 
be localized by the fluorescence they set up m x rays 

FOREIGN BODIES 

Foreign Bodies m the Urinary Bladder W P 
Garshwilcr A F Weyerbacher and James F Blach 
Am Jour Surg November, 1933 22, 199-202 

Five cases of foreign body m the unnary bladder 
are herem rejiorted, three of which were mtroduced to 
produce sexual excitement, one to produce aborbon, 
and one follomng a surgical mjury to the bladder 
Three of the foreign bodies were removed cystoscopi- 
cally one by suprapubic cystostoray and one by external 
urethrotomy 

Davis H Pardoli,, M D 

FRACTURES 

Inadequate Immobihzabon and Non umon of 
Fractures R Watson Jones Bnbsh Med Jour, 
May 20, 1934, No 3829, 936-939 

"VlBiile the old form of treatment of fractures con- 
sisted of e.xcessive immobilization of jomts which too 
frequently resulted m cnpplmg disabilibes, there has 
been noted a modem trend of undue enthusiasm in the 
mobilizabon of jomts which results m the improper 
immobilization of the fracture The essenbal pnnaple 
of modem beatment is complete immobilizabon of 
the fracture mth, at the same time, acbve movement 
of exers joint which need not be immobihzed The 
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author beheves that the many theones of madequate 
blood supply, unpaged nutrition, inaccurate apposi- 
tion of fragments, failure of impaction, the mhibitory 
action of synovial fluid, and the absence of blood clot 
are of no real significance. The only important cause 
of non-union is inadequate immobilization 

It was formerly erroneously beheved that decalcifi- 
cation of infected bone resulted from an increased 
blood supply, while the decalcification of fractured 
bone was due to an impairment of the blood supply 
It has been proved that hyperemia of bone always 
results in decalcification, regardless of the cause of the 
increased blood supply Increased calcification, or 
sclerosis, on the other hand, is the result of impair- 
ment of blood supply, as may be seen m Charcot’s 
disease 

In fractured bone the imtial traumatic hyperemia 
gives nse to decalcification of the bone ends When 
this hyperemia subsides calcium salts are deposited 
in the young connective tissue which has grown 
between the bone ends to form callus When, m the 
final stages, the blood supply becomes impaired, the 
callus undergoes dense calcification, with consolida- 
tion of the umon Improper Immobihzation results 
m the tearing of the young connective tissue between 
the fragments These repeated injuries to the frac- 
tured region result m constantly recumng hyperemia, 
with mcreased decalcification of the bone ends When 
the stage of repair and fibrosis is reached there will be 
no connectmg bndge of callus to rccalafy, and non- 
union will result Even with proper immobSizabon 
for several weeks, if the fractured bones are then 
strained before consohdation has occurred, traumatic 
hyperemia results immediately Recalofication ceases 
at once decalcification supervenes, and non umon 
develops 

With these fundamental pnnaples regarding the 
heahng of fractures m ramd it is urged that complete 
and adequate immobilization be continued until the 
roentgenogram reveals evidence of consohdation 
Fractures of the carpal scaphoid should be com 
pletely immobilized with an unpadded plaster cast, 
and while the average duration of unmobihzaUon is 
a httle over two months occasionally it is necessary 
to contmue for from six to twelve months It is 
beheved that the contmued rotation movement of the 
upper fragment m fractures of the femoral neck re 
suits m the high percentage of non umon which is 
seen In these fractures This movement may be 
prevented by the use of the Smith-Peterseu nail, and 
satisfactory umon obtained m from 90 to 100 per cent 
of these cases In the treatment of fractures of the 
lower shafts of both forearm bones immobilization 
IS usually contmued for from seven to eight weeks 
This results m sbffenmg of the inferior radio-ulnar 
jomt and with the removal of the sphnts movement 
will occur just as easily at the unconsohdated fracture 
of the ulna as at the inferior radio ulnar jomt. This 
produces repeated torsion stram m the ulnar fracture 
with resulting traumatic hyperemia and decalcification 
and non union In the radius both fragments move 


together and there is no rotatory stram and the callus 
continues to calcify until union is consolidated The 
mfected compound fracture is pathologically simlbr 
to the sunple fracture, except that the uuUal stage of 
decalcification is prolonged 

J N Ani, hLD 


Fracture of the Ulna, with Dislocabon of the Head of 
the Radius S R. Cumungham Jour Bone and 
Jomt Surg , April, 1934, Id, 351-351 

The author is of the opuuon that fracture of the ulna, 
with dislocation of the head of the radius, is frequently 
overlooked m the early stages Since good results are 
usually obtamed m cases recognized and treated eaily 
and smee unrecognized and neglected cases result m 
loss of function and deformity, the diagnosis of the 
comphcation is very important 
It IS beheved that m all fractures of the upper half 
of the ulna, vnth displacement of the fragments the 
radio-ulnar jomt is of necessity mvolved This con 
dition may be the result from a fall upon the palm or 
thenar emmence of the hand, or from a direct blow 
against the extensor snrface of the forearm near the 
junction of the upper and middle thirds of the ulna 
Young workmen and children between the ages of 
three and twelve years were found to comprise the 
largest groups sufl'enng from this mjury In the 
author’s senes of 257 cases of ulnar fracture, 14 or 
5 6 per cent had an assoaated complete dislocabon of 
the bead of the radius 

As a result of the upward and forward displace 
ment of the distal fragment of the ulna, the radius is 
likewise directed upward and forward because of its 
attachment by the interosseous ligament This re 
suits m the displacement of the head of the radius up 
ward on the antenor surface of the humerus 

The mjured arm is usually held m parbal flexion at 
the elbow, and there is defimte swellmg m the upper 
half of the forearm and upper arm The upper frag 
ment of the ulna is pulled backward and the lower 
fragment upward and forward This displacement 
tends to fill the normal depression m front of the elbow 
The bead of the radius can be usually palpated in this 
region 

The author stresses the importance of very careful 
and thorough roentgen ray exammations, with par 
ticular care to mclude the elbow joints in all ulnar 
fractures 

J N An^ MD 

GENITO-URINARY TRACT 
(DIAGNOSIS) 

Physiology and Pathological Physiologj of Djmmmcs 
of the Urinary Passageways Maunce Muschat Am 
Jour Surg January 1934 23, 129-132 

The author feels that the dynamics of the cahtres 
have a great deal to do with stone formation m the 
kidney Proper drainage of a calyx is of paramount 
importance If for one reason or another the drainage 
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IS irnpaixed stagnation will occur, with the inevitable 
formation of stones Such stagnation can be caused 
X through a topographic misplacement of the calyx, 
obstruction at its outlet, or through lad. of muscular 
expulsive power to dnve out the unne 

The physiologic facts, learned m the past decade 
concermng the dynamics of the urinary passageways, 
teach that no radical surgery should be done upon these 
organs before a careful analysis of their true function 
has been made Such true facts can best be obtamed 
by mtravenous urography There is less radical renal 
surgery done every day, fewer nephrectomies are per- 
formed because it is reahzed how httle functioning 
renal tissue is really needed for complete or partial renal 
recovery after removal of the offendmg cause 

As can readily be appreciated, there is very httle 
that can be done medically to correct the deranged 
dynamics of these organs Procrastination m re- 
estabhshmg normal pressures withm these imnary 
compartments will always lead to mevitable kidney 
atrophy and grave morbidity which, in turn, will 
shorten the span of life 

Davis H Pardoll M D 


The Surgical Management of Bilateral Nephroli- 
thiasis Francis Patton Tvnnem Am Joiu Surg 
April 1934 24, 124-128 

The author states that about 13 per cent of cases of 
renal stone show bilateral mvolvement Bilateral stone 
is usually preceded by a bilateral infection A bilateral 
operation should be done only m easy cases, in young 
subjects and m cases m which only slight or no infection 
IS present 

Usually the better kidney should be operated on 
first Certain exceptions are mentioned 

The surgical indications in various types of hUateral 
stone are discussed This type of patient requires the 
most meticulous care if the best results are to be ob 
tamed 

Seieral illustrative case records are given 

Davis H Pardoll, M D 


Calculous Pj onephrosis A Climcal Study, with 
Especial Reference to Etiology and Treatment Re- 
xnew of the Literature Report of Six Cases I E 
Nash Am Jour Surg , Apnl 1934,24,110-118 
The autlior bnefly reviews the literature on calculous 
p> onephrosis He points out that most of the cases 
occur in >oung women who marry at an early age and 
rapidly go through multiple pregnanacs He sug- 
gests that there may be a urinary diathesis which pre- 
disposes these women to infection and stone formation 
m the kidne> s analogous to those women with a biliary 
diathesis in whom the disease of the gall bladder is laid 
down at the time of the first pregnancy 

He considers the treatment of the acute and chronic 
type of case For the latter, he suggests that first a 
nephrotomy he done to be folloivcd b> a sccondarj 
tmnspcntoncal nephrectomy, because the abdominal 


approach enables one to avoid the hemorrhage and 
other complications madent to a lumbar nephrectomy 

The article is accMmpamed by several case reports and 
pyelo grams 

Davis H Pardoll M D 

GYNECOLOGY 

Radiological Diagnosis m Metrorrhagia Carlos 
Heuser Semana Mfed , Aug 31, 1933, p 622 (Re- 
pnnted by permission from British Med Jour , Dec 
16, 1933, P 100 of Epitome of Current Medical Litera- 
ture) 

The author reports several cases m which, with 
hpiodol and very simple tecdinic, he succeeded m 
demonstratmg by rachography the chfierential diagnoses 
of various metrorrhagias He found it easy to ascertain 
the presence of serous and placental polypi, caremoraas 
of fundus and cervix, and submucous fibromas, as well 
as to estimate qmte accurately the development and 
progress of cases treated by radium, no matter m what 
part of the mtemal gemtaha the disease lay The 
ten cases he reports are illustrated by unusually clear 
roentgenograms, and the writer claims that without 
radiography correct mvestigation would have faded 


Diagnosis of Utenne Hemorrhages at the Age of the 
Menopause J Qu6nu and C B6d^ Bull Soc 
d’obst, et de gyn6c , November, 1933, 22, 742-748 
Reprmted by permission from British Med Jour , 
June 16, 1934, page 96 of the Epitome of Current 
Medical Literature 

The authors analyze 44 cases of menopausal metror- 
rhagia While 27 per cent are due to organic causes, 
such as caremoma of the fundus uten (9 per cent), 
fibroma, polyp etc , they regard no less than 73 per 
cent as functional — of ovarian ongm, either hormonal 
or infective. For this group they suggest the term 
benign glandular hyperplasia ” For all cases of 
menorrhagia at the menopause, they strongly advocate 
diagnostic curettage Of the bemgn cases, two- 
thirds are cured by curettage without further treat- 
ment The remaming one third start bleeding again 
after a few months and for these x-ray treatment 
of the Ovanes is recommended to hasten the meno 
pause 

In a subsequent paper C Bfelfre further discusses 
benign glandular hyperplasia Analyzing 38 more 
cases of menopausal metrorrhagia, he attnbutes 64 
per cent to this condition Microscopically these 
cases show no mflammatory or neoplastic change 
the utenne mucosa having the physiological appear- 
ances of premenstruation and nidabon That these 
are due to a modification of the ovanan hormones 
is borne out by the fact that if these cases are treated 
by X rays to ovanes only, the hemorrhage is arrested 
whereas after curettage it often recurs and contmue^ 
till ovanan function finally ceases at the menopause 
•^e clmical syndrome is (1) abrupt onset of metror- 
rhagia m patients previously regular m menstruaUon, 
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(2) periods of two to three months* complete amenor- 
(^) irre^Iar alternation of amenorrhea and 
metrorrhagia These features, m the author’s opinion, 
further mdicate the ongm of the bleethng to be ovanan 
dysfunction, since m cases of pathologic changes in the 
utenne mucosa there is usually some previous menstrual 
irregularity and no such periods of amenorrhea Al- 
though the syndrome described is characteristic of 
hmctional metrorrhagia of ovanan ongm, curettage 
and imcroscopical esammation of the d6bns is recom- 
mended, both to confirm diagnosis and to stop hemor- 
rhage temporarily at least, pendmg permanent cure 
by the application of t-rays to the ovanes In atypical 
cases hysterography should precede curettage to mdi 
cate any area of the uterus particularly suspicious of 
pathologic change 

THE JOINTS 

Calcification m Fat Pads about the Joints Albert 
B Ferguson Jour Bone and Jomt Surg , April, 1934 
16, 418-422 

The author reports a senes of four cases m which 
roentgenographic exammation revealed flaky, cal- 
careous deposits m the form of short rods or dashes m 
the region of the fat pads about the jomts As dura- 
tion mcreased, the particles tended to appear more 
nodular 

Of the four cases, three gave a history of onset follow-- 
mg trauma In Case 1, the patient was a female, 9 
years of age, who showed mvolvement of the left 
shoulder jomt Case 2, a boy, aged 16 years revealed 
these deposits m the region of the nght elbow jomt. 
Case 3, a female, aged 68 years, had calcification m fat 
pads about the nght knee In Case 4 the patient was 
a female, 22 years of age, with mvolvement of the left 
knee 

Microscopic exammation of sections of tissue re- 
moved surgically from two of the cases revealed fatty 
tissue showmg masses of rather cellular cartilage, with 
small areas of ossification scattered through it and 
traces of fat remammg between the cartilage masses 

J N Airt:, M D 

THE KNEE 

A Case of Tuberculous Infection of the Knee with 
Chmcal and Roentgenographic Appearance of Charcot s 
Disease Knut Bennet and Harry Hinncson Jour 
Bone and Jomt Surg , April 1934 16 463—466 

The patient a male aged 40 years was admitted for 
hospitalization m September, 1931 At that tune he 
presented a marked gibbus of the middle of the thoracic 
region some affection of the left knee and two fistul® 
near the upper part of the sternum With the ex- 
cepuon of a brother who had had a tuberculous 
spondyhUs, the family histoiy was essentially negaUie 
Ten years before admission, the patient stated 
the left knee began to sweU and became painful par- 
ticularly at night The patient changed his occupation 


and the pam disappeared but the hmp remained In 
1924 he was treated for tuberculous spondjlitis At 
this tune roentgenograms of the left knee showed a 
normal joint space, an uneven defect m the lateral 
comer of the left condyle roughened joint surfaces, 
and mcrease m breadth of the mtercondylar fossa. 

In 1931 the knee showed enlargement and a spmdle 
shaped form, with a diflusely thickened capsule, but 
without effusion Roentgenograms revealed marled 
destruction, with sharply sclerotic borders m the tibia 
as well as the femur, and several sequestral shadows ol 
strikmg density, the size of an almond shell ” In 
spite of the existence of a tuberculous focus elsewhere 
and the negative cerebrospmal flmd and blood Was- 
sermarm reactions, Charcot's arthropathy was con 
sidered because of the total absence of pam and the 
X ray appearance of the lesion Anti syphilitic therapy 
was instituted, and with a view of producmg an anky 
losis to effect a cure the knee jomt was resected. It 
was then found that the area of destruction disclosed 
by the roentgenogram was filled with masses contau 
lag a number of markedly sclerotic sequestra At the 
back of the femur was an abscess contammg caseons 
masses and pus like matenal Patho anatomical « 
aminabon revealed chrome mflammation of no specific 
character Gtunea pig tests proved the presence of 
tubercle bacilli 

J N Asi, M-D 
THE LARYNX 

Radiation Therapy of Tuberculosis of the Larynx 
J Zange. Strablentherapie December, 1933 48, 
70S-727 

The author discusses his subject at length The 
productive type of the disease often responds well to 
X ray therapy Doses of from 30 to 60 per cent E D 
are recommended, and they may be repeated at interrals 
of from 4 to 8 weeks 

Ernst A Pohle, M D Ph D 


Malignant Disease of the Larynx and Pharynx R 
Stewart-Hamson Strablentherapie 1934 50, 91- 

126 

The author describes m detail the use of the pro* 
traded fractional dose method (Coutard) m the treat 
ment of tumors m the larynx and pharjmx A number 
of case histones are given in order to illustrate the 
vanations from the standard technic which are often 
necessary to suit the needs of the individual patient 
In the author’s opmion there is a close relationship be- 
tween histology of the tumor and its radioscnsibility 
Of the cases treated since 1929 in the Roentgen Insti 
tute at the Umvcrsity of Zurich 144 were analjTcd 
Only preliminary figures can be giien since no observa 
tions have been made extending ovxr a five year penod 
In 55 per cent of the patients the local tumor responded 
well to the treatment A comparison is also given of 
the results obtamed in ZGneh from 1919—1928 with 
those obtained in other clinics The author concludes 
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that the protracted fractional dose method is the method 
of choice for treating tumors in the epi- meso-, and 
hypopharynx, it should also be considered m tumors 
of the larynx 

Ernst A Pohue, M D , Ph D 

PARATYPHOID OSTEOMYELITIS 

Paratyphoid Osteomyehtis A Report of Two 
Additional Cases J Ross Veal and Elizabeth M 
McFetndge Jour Bone and Jomt Surg , April, 1934, 
16, 445-450 

The authors report two additional cases of para- 
typhoid osteomyelitis and discuss the etiology, path- 
ology, diagnosis and treatment of this condition. 

While typhoid osteomyelitis is not usually overlooked, 
that form of bone disease caused by B paratyphosus is 
generally not considered as a diagnostic possibility 
Webb-Johnson, m 1,038 cases of paratyphoid fever, ob 
served only two cases of bone mvolvement, both of them 
arthntic Although Wmslow saw 100 cases m 1916, 
in no case did he find any evidence of bone complica- 
tion 

Paratyphoid osteomyehtis may be qmte acute and 
accompamed by all of the usual signs of acute osteomye- 
litis, or it may be insidious in onset and chronic in 
course. While the lesions may be smgle or multiple 
the single form is more common Temperature pulse, 
respiration and blood count are variable as m the case 
of staphylococcic or streptococcic osteomyelitis 

In the early stage roentgenograms may reveal a 
thickening of the penosteum, which is not typical It 
has been noted that the pnmary mvolvement usually is 
located m the diaphysis rather than at the juxta- 
cpiphyseal region Diagnosis depends upon the 
characteristic agglutmation tests and identification of 
the organism from the blood stream or from the dis- 
charge from the bone lesion In the cases reported by 
the authors the agglutmabon tests were positive as 
ivas the blood culture m one case and bactllus para- 
lyphosus B was identified in the pus removed from the 
bones m both cases 

The treatment consists of surgical dramage when pus 
IS present The use of vacemo therapy as an adjunct 
to surgerj is considered a wise precaution 

J N Airt M D 

PELLEGRINI-STIEDA SYNDROME 

Calcification of the Tibial Collateral Ligament A 
Report of Fort J two Cases Jerome G Finder Jour 
Am Med Assn Apnl 28 1934, 102, 1373-1375 
The first case was reported in the English literature 
in 1933, prenous to which 150 cases had been recorded 
in European publications Kdhlcr (1903), Pcllcgnm 
(1905), and Sticda (1907) were the first to report and 
stud} the disease Roentgenograms rcxcal a semi- 
lunar shadow oierbnng but usuall} distioctl} separate 
from the medial fcmorocondilar angle Depending 
on the degree of ligamentous iniolvcment the sbadoK 


may be crescentic triangular or fusiform It may be 
limited to the condylar region or extend distally to- 
ward the jomt The author also describes three other 
groups showing central areas of calcification, a pea- 
sized nodule m the mid portion of the hgament, com- 
bmed areas of calcification, combimng characteristics 
of Groups 1 and 2 and irregular areas of calcification 
Injury is almost invariably the inciting factor Con- 
servative measures are usually advocated, rest durmg 
the acute stage, physical therapy later 

C G Sutherland, M D 

PEPTIC ULCER (DIAGNOSIS) 

WTiat Causes Peptic Ulcer? Editorial British 
Med Jour , April 21, 1934 No 3824, 719, 720 

A large vanety of theories of the causation of peptic 
ulcer has been advanced, such as mfection, mterference 
■with blood supply, trauma allergy ntamm deficiency, 
and disturbance of endoerme function Those hypothe- 
ses based on e.xpenmental emdence are considered 
weak, as the type of ulcer produced experimentally 
has usually been acute, superficial, and rapidly healing 
whereas we are more concerned ■with the type of ulcera- 
tion which has as essential features deep destruction 
and a most persistent chromcity However, Mann 
and WiUiamson produced these chrome ulcers experi- 
mentally These workers beheved peptic ulceration 
occurred only in areas of mucosa exposed to the action 
of acid gastne secretion and they ■were able to mduce 
persistent ulceration beyond the pylorus by diirertmg 
the alkalme secretions which normally neutralize 
the gastric contents at this pomt 
Florey and Hardmg showed that the duodenal 
mucosa plays an important r&le in neutrahzmg aad 
from the stomach, and beheved that an msuffiaency 
of this secretion may be a factor m producing peptic 
ulceration These e^<penments have all been repeated 
many times by other mvestigators with the same 
findmgs This fact, ■with the constant findmg of 
hypcrchlorhydna m the subjects of this disease, 
would mdicate that the chief factor in mamtainmg 
peptic ulceration is the local action of gastric secretion 
With the weight of eindence already on hand pomt- 
ing to the local action of the gastne secretion it is 
considered a httle surpnsmg to find it senously suggested 
that peptic ulcer is due to a specific mfection Saun- 
ders Holsmger and Cooper, m a recent pubhcation 
reiterate the onginal findmgs of Saunders to the effect 
that a constant and disUnct type of streptococcus can 
be cultivated from peptic ulcers aad adduce endence 
that feeding cultures of this streptococcus to dogs 
subjected to one of the surgical procedures devised 
by Mann and Wilhamson mcreases the subsequent 
incidence of ulceration and alters its type While it 
is not inconceivable that a strain of streptococcus 
may mulUpb m the base of a preformed ulcer and even 
give nse to agglutinin formation this would not prove 
that this particular tj-pe of organism produced the 
Ulcer 


J N Axfi MD 
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THE PROSTATE 

Prostatjc Resections, -nith Special Reference to 
Poor Surgical Risks A E Goldstein and Charles S 
Levy Am Jour Surg , March, 1934, 23, 452-456 
In the hands of the expenenced, this is a logical 
surgical procedure for selected cases, principally small 
lobes and vesical contracture The authors reached 
the following conclusions regarding their experience 
with prostatic resection 

Good surgical risks with very large prostatic ade 
nomas should be prostatectomued Poor surgical 
risks, regardless of the size of the prostate, are best 
amenable to prostatic resection 
The operative procedure of prostatic resection 
be performed on poor surgical risks with greater safety 
than can the open operation 

On poor surgical nsks with prostatic obstructions 
one should do prostatic resections rather than resort 
to a catheter or suprapubic tube hfe for the patient 
Dans H Pardoll M D 


Prostatectomy with Closure Five Years' Experi- 
ence, S H Hams British Jour Surg , January, 
1934, 21, 434-452 

The article presents the author’s results obtained 
during the five years' currency of this operation 
The number of cases submitted to prostatectomy vras 
371, deaths 10, mortahty rate 2 7 per cent 
The operation is decidedly not one for the occasional 
prostatectomist, but the technic will present no in 
superable difficulties to those expenenced m this 
branch of surgery The essential features of the opera- 
tion are the immediate control of hemorrhage by suture, 
the re-formation of the prostatic urethra and obhtera- 
tion of the prostatic cavity combmed with immediate 
closure of the bladder and abdominal wound 

In addition to the improvement of mortahty, mor- 
bidity, and operabihty rates, manifested by this 
operation as compared with other widely practised 
methods of suprapubic prostatectomy, this operaUon 
also completely obviates post-operatiie recurrence of 
obstruction Further, the vanous septic manifesU 
Uons, which have been the bugbear of prostatectomy, 
have almost completely disappeared. 

Davis H Pardoli, M D 

THE SKIN 

Quality of Radiation and Skm Reaction G 
Schwarz and A Frank Strahlentherapie, 1934 50, 
145-156 

The influence of the quality of radiation on the skin 
reaction was studied on human skm (thigh) The fol- 
lowing quahties were used 178 K.V , 0 5 mm Cu 
-k 2 mm AI, H VL m Cu ~ 095 mm IW KV, 

0 5 mm Cu -f 1 mm Al, H VX m Cu =» 0 i37 mm . 

120 Iram Al HVL mCu - 013mm 110 

KV 1 mm Al HVL m Cu - 0133 mm Smce 
threshold” erythema and erythema of first degree 


are difficult to define the authors chose a marted 
reaction, ic, dermatitis sicca and exudativa This 
necessitated the adnumstration of high doses m a single 
sitting (1,600 r) All factors remained the same m the 
exposure of two comparative fields except the wave 
lengths For instance, one expemnent was conducted 
under the foUowmg conditions nght thigh received 
1,600 r at 160 fC V , 0 6 mm Cu -f- 1 mm AI, 3 ma 
HVL m Cu, 0 74 mm, 40 r per nun, 20 cm FSD 
The left thigh received 1,600 r at 110 K V through 
1 mm Al at 2 ma , H V L in Cu, 0 13 mm , 40 r per 
mm , 20 cm FSD The apphed dose was controlled 
by means of an integrating dosimeter dunng the enure 
length of the e.xposure Photographs are appended 
showing the reactions at vanous intervals after the 
treatment, up to 72 days 

An analysis of the results shows that the roentgen 
dermatitis was much more pronounced if harder rays 
or, in other words radiation of shorter wave length was 
used The authors emphasize that these results con 
tradict the viewpoint that roentgen rays are the most 
myinous to the skm the softer they are 

Ernst A Pohle M D Ph D 


Ointments for Protection against Light Exposure, 
Richard Hahn Strahlentherapie, 1934 4P, 181-222 
The author tested with physical and biologic methods 
the efficacy of 29 omtments sold in Germany for 
protection against sunburn He found that seven of 
the ointments served the purpose very well hut that 
better preparations must be developed For details, 
see the numerous tabulations and graphs in the ongi 
nal article 

Ernst A. Pools M D , Ph D 
THE SKULL 

The Pmeal Body Roentgenological Consideratioiis 
Jacob H Vastine Am Jour Roentgenol and Rad 
Ther , August, 1933 30, 145-155 

The function of the pineal body is still a subject of 
much controversy, however what is of great im 
portance to roentgenologists is that it becomes suffi 
ciently calcified for roentgenologic visuahiation m a 
large percentage of cases m adults (52 to 60 per cent 
of adults over 20 years, and 15 to 20 per cent of mdi 
viduals under 20) When calcified and thus visualized 
it may be shown to be displaced either by tumor or by 
trauma with intracranial hemorrhage Sources of 
error m considermg displacement arc (1) improper 
posiUoiung of patient with resultant imperfect lateral 
or anteroposterior films being obtained, (2) unusual 
skull shape particularly dohchocephaly (3) unilateral 
calcification m the falx cercbn, (4) caloficatioii m 
tumors near the pineal, with the pineal not calcified, 
(5) areas of calcification due to psammona phlebohlhs 
etc 

The writer discusses pmeal tumors and warns against 
the use of encephalography because of increased intra 
cranial pressure These tumors are rarely localized 
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antemortem, and, similarly, they have rarely been 
reported as showing roentgenologically demonstrable 
calcification 

J E Habbe, M D 


The Roentgen Fmdmgs in Suppuration of the 
Petrous Apex (Petrositis) Henry K Taylor Am 
Jour Roentgenol and Rad Ther , August, 1933, 30, 
166-162 

Suppuration m the apical portion of the petrous 
pyramid is a comphcation of an acute otitis and can be 
recognized chmcally and roentgenologically Chnically, 
there is profuse otorrhea occurring after a period of 
cessation, following a simple mastoidectomy, pam 
along the distribution of the ophthalmic branch of the 
fifth nerve, and low grade sepsis Roentgenologically 
by infero-supenor projection of the base of the skull 
one may see diminished aeration, defiaent trabecula- 
tions, atrophy, perforation, and finally destruction 
of apical contour The lUustrabons show clearly the 
pathological changes described by the author 

J E Habbe, M D 

THE SPINE 

The Roentgen Diagnosis of Spinal Deformibes 
M L Sussman and M A Engel Am Jour Roent- 
genol and Rad Ther , August, 1933, 30, 163-176 
All spmal deformibes exammed roentgenologically 
should be studied with regard to shape of mtervertebral 
discs, presence of bone reacbon presence of general 
abophy of spme, and manifestations of disease dse- 
where, as well as the shape and appearance of the 
vertebrse proper Deformibes are classified by the 
authors into the foUowmg groups congenital de- 
velopmental traumabc, infecbous, metabohe, blood 
dyscrasias, primary tumors metastaUc tumors, pres- 
sure abophy and unclassified (Hodgkm s disease) 
Accordmg to the authors a longitudinal diameter of a 
vertebra shorter than the correspondmg diameter of a 
\ertebra above it is to be considered as absolute 
evidence of pathologic involvement of that smaller 
vertebra, congenital anomalies excluded The presence 
of a localized hypertrophic arthntis with wedgmg of the 
bodj and without narrowing of the discs is considered 
usually to indicate an old compression fracture The 
Kummell Vemeuil syndrome is traumabc collapse of a 
single bod} mth a general malacia of the spme m 
addibon The characteristic appearance of osteo 
myelitis (staphylococcus, pneumococcus meiungo- 
coccus B typhosus or paratyphosus, mehtensis or 
pToteus) IS a localized ragged hypertrophic spondyhbs, 
with uniform narromng of the adjacent intervertebral 
disc and slight wedgmg of the body progressing later 
to collapse, often mth destruction of the \ertcbral 
appendage Metabolic disorders (amjloid disease 
the xanthomatoses, and possibly Nicmann-Pick's 
disease) gi\c charactcnsbcally a narrowing of the 
tcrtcliral bod} with cither wedging as a lenticular 
shape With cither no change or a widening with 


spherical shape of the disc A simdar appearance is 
seen m Paget’s and von Recklinghausen's disease 
A large tabulabon is appended showmg the fre- 
quency of changes m the bodies, discs, and appendages, 
m the various condibons described 

J E Habbe, M.D 


Roentgen Observations in Vertebral Osteomyehbs 
and Spondylitis Infectiosa H Sternberg Fortschr 
a d Geb der Rfintgensbahlen 1934, 49, 32-56 

Roentgenologic, climcal, and pathologic findmgs m 
non-tubercular inflammatory conditions of the spine 
are discussed, especially subacute benign vertebral 
osteomyehtis and chronic infecbous spondylitis The 
followmg clmical entibes are considered separately 
Acute vertebral osteomyehtis chrome vertebral osteo- 
myelitis, subacute vertebral osteomyehtis, acute m- 
feebous spondyhbs, chronic mfeebous spondyhbs 
Each climcal enbty is illustrated with case reports 
Then follows the r&um6 of the observabons and a re- 
view of the pathologic anatomical basis for the clmical 
concepbon. Finally, the differenbal diagnosis between 
vertebral osteomyehbs, infectious spondyhbs and 
tubercular spondyhbs is discussed with some detail 
It IS stated that acute vertebral osteomyelitis, while 
rather rare, always presents a very senous disease, with 
a poor prognosis on account of the early extension of 
the infeebon to the memnges While an early diagnosis 
might lead to sufficiently early surgical interference, 
roentgenologic symptoms cannot be found sufficiently 
early, and even m subacute cases it requires from three 
to eight weeks before vertebral destrucbve processes 
can be demonsbated roentgenologically 

Concemmg chrome vertebral osteomjrehtis very few 
reports are found m the literature Statements re- 
peatedly made by Oehlecker concemmg chrome verte- 
bral osteomyehbs are emphasized that "it is important 
to mvesbgate more carefully so-called cases of tubercu 
lar spondyhtis which show formabon of ndges, bridges, 
and spurs or a striking sclerosis of bone ” Not m- 
frequently such cases should be diagnosed roentgeno- 
logically as chrome vertebral osteomyelitis of non- 
tubercular ebology The case illustrating this clinical 
picture demonstrabng a chrome sbeptococcus spondyh- 
tis at twT3 levels of twelve years’ durabon, finally 
terminating with amyloidosis, also was considered 
and treated for long periods as a tubercular spondyhbs 
Subacute spmal osteomyelitis is characterized by an 
acute onset but leads to complete cure during a rela 
tively short time During the progress of the disease 
there occurs first a very marked demineralization of the 
affected portion of the vertebra, later a correspondmgly 
extensive collapse ultimately good regeneration of the 
deformed vertebral segment, at bmes with a varying 
degree of sclerosis Large paravertebral abscesses may 
dcxclop and undergo complete absorpbon 
The most intercsbng part of this paper concerns acute 
and chronic infectious spondyhbs These terms are 
interpreted ns spond}litis occurrmg m connection with 
acute infectious diseases Such vertebral disease very 
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regularly leads to s> mptomlcss or nearly symptomless 
recovery, especially the acute infectious spondylitis 
Roentgenologically, one can observe shortly after the 
onset of the disease, which, as stated always follows an 
acute infectious disease, limited destructive processes 
in the terminal plate of the vertebra or in adjacent 
spongious bone This infectious process soon involves 
the intervertebral disc, which regularly undergoes nar- 
rowing Healing of the infectious process starts soon 
with production of extensive reactive osseous spurs and 
ndges, which usually bndge over intervertebral discs 
and thus immobilize spinal segments Such bony over- 
grow th m time may undergo much partial reabsorption 
Chronic mfectious spondylitis in its roentgenologic 
manifestations resembles a milder degree of the acute 
disease and is discovered usually without any clearly 
shown connection to an acute infecbous disease It is 
said that the chrome infectious spondvlitis is charac- 
terized by the fact that long pcnods often years after 
an acute mfectious disease complaints concerning the 
spine arc registered On close mquiry it is not mfre 
quentlv found that dunng the acute mfectious disease 
pam in the back of considerable seventy was observed 
dunng a short penod, or that a muscular rheumatism” 
developed follownng such an infection Roentgeno- 
logically one finds an isolated reducbon m height of an 
intervertebral disc condensation of an adjacentvertebral 


disc follows, with resultant loss of the h> drodjuaimc 
function, which, m turn causes mcreased stress on the 
bone and probably causes the hpping or ostco aithnUs 
commonly observed Any pathologic process irhich 
weakens the structures confining the nucleus pulposus, 
invades the nucleus or merely allows a portion ot the 
nuclear material to escape, mU interfere with nonnal 
spme function There are no nerve fibers m the disc 
structure hence subjective symptoms from mvolve 
ment of the disc by trauma or disease are in proportion 
to the degree of mvolvement of adjacent structurej 
Cases of smgle and multiple nuclear prolapse, ot calofi 
cation of the nucleus or metastatic sarcoma tuber 
culosis, extensive degenerative arthnbs of com 
pression fracture, and of juvemie kyphosis arc all de 
scribed to show the pnmary and secondary changes 
demonstrable m the mtervertebral disc The illustra 
tions include roentgenograms museum speeunens, 
sketches, and photomicrographs 

J E Habbe, M D 

THE STOMACH 

Absence of Left Diaphragm Assoaated with In 
verted Thoraac Stomach Zachary Sagal Am Jour 
Roentgenol and Rad Ther , August, 1933, 30, 200- 
214 


portion, and some, at times fusing paravertebral ndges 
and spurs No evidence of generabzed chrome de- 
forming spondyhtis was observed m such patients, the 
disease always bemg limited to one segment 

Differential diagnosis on a roentgenologic basis, 
especially toward tubercular spondyhtis is often quite 
difficult Errors are especaally possible between osteo- 
myehtic foci and tuberculosis m the central portion of 
the vertebral body — pnmarv osseous form of tubercular 
spondyhtis Oehlecker considers appreaably sclerosis 
of the vertebrre with formation of paravertebral ndges 
and spurs, as charactenstic for non-tubercular disease, 
but other authors have pomted out that occasionally 
such paravertebral ndges and spurs may also develop 
in cases of healed tubercular spondyhtis though such 
mstauces may be relatively rare 

This article should be read m detail by all those m 
terested in traumatic and infectious diseases and es 
pecially by the men doing an appreciable amount of 
compensation work 

Hans A Jarre M D 


Only eight cases of thoraac stomach have been re 
ported m the hterature The most senous error 
(which may result fatally if thoracentesis is attempted) 
IS m makmg a diagnosis of hydropneumothorax when 
actually one is dealing with thoraac stomach The 
case reported by the author is that of a male aged 39 
who first developed acute attacks of voraitmg and 
marked thoraac compression at the age of 33 There 
had been only slight dyspnea on extreme exertion 
prior to this date Physical examination showed 
distant breath sounds and a few rfiles m the left apex 
with all of the classical signs of hydropneumothorax 
on the left side At that time a diagnosis of hydro- 
pneumothorax and presumptive pulmonary tuber 
culosis was made although aspiration of the left chest 
had been twice unsuccessful When exammed later 
by the author a condition closely simulatmg hydro- 
pneumothorax was seen, but without evidence of com 
pression of the left lung The stomach was aspirated 
and on re-exammation no fluid level was seen, the gas 
accumulation was much lower and the lung appearance 
m the upper chest was more normallj clear The left 


Roentgenological Studies of the Intervertebral Disc 
A Discussion of the Embryology Anatomy Physiology 
Chmeal and Experimental Pathology Edward L 
Compere and Donald C Keyes Am yow_ Roent- 
genol and Rad Ther June 1933 29, 774-797 

The authors experience confinns SchmorJ s observa- 
tion that the commonest lesion of the spme is prolapse 
of the nucleus pulposus mto the spongiosa of the verte- 
bral body Pam or disability does not immediately 
foUow such prolapse although eventually if loss of the 
seraigelatmous flmd is extensile a dehydration of the 


diaphragro could not be seen When banum was given 
by mouth the stomach vras found to he m the left chest 
m an mverted position the cardia being low and the 
pyloric end high up, the p>]orus and proximal duo- 
denum lying mesial and posterior to the cardia I-alcr 
stud> showed the upper part of the left side of the colon 
to be also m the left chest The recurring acute attacks 
during adult hfe were attributed to a xolvulus of the 
stomach which untwisted itself with certain changes 
in position of the patient or under the influence of a 
narcotic. There had been only four acute attacks m 
SIX years 
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Warning is given against performing a thoracic 
paracentesis m the presence of a chest condition 
•which appears to be atypical hydropneumothorax, 
•without first determming by means of a barium meal, 
the location of the stomach and intestmes 

J E Habbe, M D 

SPONDYLOLISTHESIS 

Spondylolisthesis m an Infant Samuel Klemberg 
Jour Bone and Joint Surg , April, 1934 16, 441—444 
While It IS generally believed that the basis for 
spondylolisthesis is a congemtal bilateral osseous de 
feet in the pedicles between the superior and inferior 
articular processes it is also believed that the actual 
dislocation occurs durmg adolescence or adult life 
About half of the cases with this condition of the spme 
give a history of sufficient trauma to tear or stretch the 
fibrous band bndgmg the defect, but many cases give 
no history of mjury 

The author reports the case of a baby, 17 months 
old admitted to his dime for treatment for congemtal 
dislocation of the left hip Routme x-ray examination 
showed marked spondylolisthesis with the body of the 
fifth lumbar vertebra displaced forward on the body of 
the sacrum to a distance of more than half of its antero 
postenor diameter The anteropostenor mew showed 
also bilateral vertical laminar defects 

The author beheves that the discovery of this case of 
congenital spondylolisthesis makes it likely that others 
are also congemtal and necessitates a more careful and 
cntical study of this type of deformity m relation to its 
exact onset, particularly m the absence of a history of a 
definite mjuiy or sudden appearance of subjective 
symptoms 

J N Ane, M D 

THE THORAX 

Trauma as an Etiological Factor m the Production of 
Diseases of the Chest L R Sante Am Jour 
Roentgenol and Rad Ther July 1933, 30, 8-15 

Pneumothorax follo^wmg mjuiy to the chest wall is 
usually associated with demonstrable nb fractures, 
occasionally however it follows mjunes ivithout 
emdence of bony trauma Similarly a dry pleunsy 
followed by pleural thickening ma> follow mjuiy 
w-itli or without a fracture Such pleural thickening 
can be demonstrated rocntgenographicallj but not 
dificrentiated from pleural thickening of inflammatory 
ongin 

Ordmanlj penetrating wounds (slab or gunshot) arc 
not senous unless mfecticm supervenes or associated 
iiijuiy to the heart or abdominal organs lakes place at 
the same time 

In onij one condition docs bacterial disease of the 
lungs seem to occasionallj follow trauma — this is the 
so-called traumatic pneumonia ” 

Massisc collapse of the lungs maj occur following 
trauma to the chest •wall or remote portions of the liodj 


In general, it may be concluded that any bacterial 
infection of the chest related to trauma is probably 
on the basis of a lowenng of the patient’s general 
resistance mcident to trauma 

J E Habbe, M D 

TUBERCULOSIS (SURGICAL) 

An Inquiry into the Results of Surgical Treatment 
of Genital Tuberculosis m the Male Ralph O Lee 
and Kenneth Bowes Bntish Jour Surg January 
1934, 21, 456-450 

The authors followed up and analyzed a series of 89 
cases of genital tuberculosis m the male, occurring m 
a ten jiear period 

The mortality of the disease appears to be about 
20 per cent Upward extension of mfection to the 
urmary tract is rare The recurrence rate after surgical 
mterference is about 40 per cent this figure not bemg 
mlluenced by the presence of a palpable vesicle before 
operation nor by its surgical removal 

Radical operation with vesiculectomy, while not 
affecting the recurrence rate in the other epididymis, 
seems to decrease the remote mortality In this senes 
radical operation has introduced an immediate mor- 
tahty 

DA\ns H Pardoll, M D 

TUMORS (DIAGNOSIS) 

Adamantmoma of the Tibia Edgar Holden Jr , 
and John W Gray Jour Bone and Joint Surg 
April, 1934, 16, 401-417 

The authors report a case of adamantmoma of the 
tibia which occurred m an unmamed female school 
teacher, 36 years of age The patient complamed of 
pam and swelhng of the left lo^wer tibia of about two 
years durabon There 'was a history of trauma just be- 
fore the onset of the pam With the exception of a local- 
ized swelhng over the lower tibia, the physical examina- 
tion was essentially negative The unnalysis and blood 
counts were normal and the Wassermann was negative 
X ray examination showed the presence of a destructive 
lesion 5 cm by 3 cm m size in the lower end of the 
tibia It had somewhat the appearance of a multi- 
locular cyst wath the margins sharply dehneated but 
not thickened The entire diseased area was removed 
at operation and sections studied microscopically The 
pathologic diagnosis made at this time was adenoma 
malignum 

Following the operation the patient remained •well for 
about two jears when, after turning the left ankle ’ 
pam and swelling recurred Roentgenograms showed 
evidence of recurrence of the ongmal tumor The 
pathologic area was agam removed surgicaUj and the 
cavitj currelled and chcmicaUj treated The patient 
was then referred for x raj therapj The microscopic 
cxammation of sections of tissue remoi ed at the second 
operation showed an mfiltrating epithelial growth in a 
fibroblastic stroma The pathologic diagnosis at this 
time was adamantmoma 
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The adamantinoma is an epithelial tumor, funda- 
mentally basal cell m type, m which all degrees of dif- 
ferentiation of the enamel organ can be found The 
tumor develops from (1) the paradental debns, (2) 
the oral epithehum, and (3) the enamel organ CysUc 
formation m the central network of the epithelial 
groups IS almost a constant microscopic observation of 
adamantmomas 

ExtramaxiUaiy adamantmomas are considered un- 
common Such tumors occumng at the base of the 
skull have been reported and their ongm traced to rem- 
nants of buccal epithehum m the neighborhood of the 
pitmtaiy gland The very rare adamantmomas of the 
tibia represent the only other location of these tumors 
extramaxillary 

J N An6 MD 

THE UTERUS 

Recurrence m Carcmoma of the Uterus Felix G&l 
Strahlentherapie, 1934, SO, 127-144 

The author groups the recurrences observed m uter- 
me carcmoma as follows recurrence after total hys- 
terectomy, contmued growth of microscopicallj small 
tumor cells left after radical operation, further growth 
of carcmoma particles seen at operation but not re- 
movable, groivth of carcmoma particles distant from 
the field of operation, recurrence m carcmoma appar- 
ently healed by radiation therapy, recurrence m car- 
cinoma after complete healmg foUowmg radiation ther- 
apy Dunng the period from 1922 to 1931, 204 pa- 
tients with recurrences who had been operated on 
somewhere else, and 48 of 206 patients with recurrences 
operated on m the author s chnic were observed The 
treatment of these recurrences consisted of combmed 
roentgen and radium therapy The 48 cases from the 
author's own cluuc are studied m detail Of 125 car- 
cmomas of the portio, 32 (or 26 6 per cent) recurred 
The respective figures for 14 carcmomas of the cervix 
were 8 (or 57 per cent) and for 62 cases of carcmoma 


of the fundus, 8 (or 15 per cent) Four (or a9 per cent) 
of these recurrences remamed well over five years 
At intervals of five weeks they received 50-60 mpn 
radium element for a penod of 24 hours One ' car 
cmoma dosis” of roentgen rays was added There 
was apparently no relation between the histologic 
structure of the tumor and the frequency of recurrence. 

He also analyzed the 206 of his own pabents as to the 
efficacy of the various treatment methods It appeared 
that out of this group of cases who had radical opera 
tion, 28 were treated by radium prophylacbcallr 
Ten (or 35 per cent) recurred Fifty received x raj 
plus radium and 15 (or 30 per cent) had recurrence 
One hundred twenty eight were treated prophylacli 
cally by roentgen rajrs before operabon and 23 of these 
(or 17 9 per cent) developed a recurrence. It seems, 
therefore, that prophylacbc x ray therapy gn-es the 
best results A number of selected case histones are 
found throughout the article to illustrate some of the 
author’s observations In conclusion he bnefly dis- 
cusses the fundamental difference between the surgical 
and radiological treatment of uterme cancer and its 
influence on the organism as a whole. 

Ernst A Pohi-e M D , Ph D 

VARICOSE VEINS 

Venography m Varicosities of the Lower Eitremi 
ties S Cbodkewitsch and A Laskarew Fortschr 
a d Geb d Rdntgenstr 1934, 49, 143-147 
This is a bnef techmeal desenpbon of the method 
and an only too short demonstrabon of the different 
types of vancosibes encountered The value of the 
method for deternunabon of the type of desirable treat- 
ment IS sbessed (from 6 to 10 per cent sodium iodide, 
usually 20 c,c , occasionally more or less) Senal 
films are made durmg and after mjeebon and with 
change of posture Occasional thromboses were ob- 
served 


Hans A Jarre MD 
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M iEDICAL literature contains 
I many articles on the subject of 
' the x-ray treatment of acne vul- 
gans, but comparatively few of them deal 
with statistics based on a large amount 
of matenal that has been under observa- 
tion for many months or years Statistics 
can be misleading, but when properly com- 
piled they are mvaluable for the control of 
impressions Our knowledge of results 
obtained with the roentgen rays in derma- 
tology IS based largely on impressions 
For an accurate therapeutic appraisal, sta- 
tistics from many workers are required 
After a sufficiently large number of such 
stabstical reports have been pubhshed, 
they can be compiled and analyzed in an 
attempt io formulate an accurate evalua- 
tion 

Years ago the senior writer believed that 
with the \-ray treatment of acne vulgans, 
with the techmc universally employed in 
this country, permanent cures amounted 
to 85 or 90 per cent, also, that not more 
than 20 per cent were cured in a reasonable 
length of time nith methods other than 
x-rays 

Later, this impression was found to be 
erroneous, as shown by tlie followmg sta- 
tistics based on treatment in private prac- 
tice, whicli were pubhshed in 1927 - 


Total number of acne cases treated 
with x-raj^ 

Number of patients cured withm 
four months 

Number of patients reqmrmg more 
than four months 

Number of failures 

Number of patients who had one 
recurrence 

Number of patients who had a 
second recurrence 


147 (60%) 

84 (35%) 
13 (5%) 

37 (10%) 

2 (0 8 %) 


' Accepted for publication, Aug 2 1034 
* G M X m>s and Radium m the Treat- 

mtnt of of the Skin second edition, Lea and 

n hiper PiidadcJpriia 102' p 431 


In this group 60 per cent of the patients 
were chmcally cured with one course of 
^ treatment, that is, m four months or less 
However, recurrences amounted to ap- 
’ proximately 11 per cent The total num- 
ber of permanent cures, with one course of 
treatment, is, therefore, reduced to about 
j. 50 per cent 

American dermatologists understand 
^ what IS meant by conventional or routme 
j x-ray treatment of acne vulgans For 
, others we bnefly outhne such treatment 
^ The dose is 75 roentgens (estimated ivith 
“ the condenser type of Victoreen ionization 
dosimeter wnth chamber in air) adminis- 
^ tered to each side of the face (back and 
_ chest when necessary) once weekly The 
_ radiation is unliltered The kilovoltage 
ranges from 80 to 100. depending upon 
whether thermionic or mechanical rectifi- 
_ cation IS used The efiFective wave length 
j IS approximately 0 68 Angstrom umt 
Lhe approximate milhmeters of half value 
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layers m alummum is 0 571 The maxi- 
mum number of treatments is 16 Treat- 
ment IS discontinued as soon as lesions 
cease to develop Not mfrequently only 
SIX, eight, or ten treatments are necessary 
Imtating and stimulating topical reme- 
dies are interdicted Attention is given 
to the general health, hygiene, diet, etc 
Remedies by mgestion are given when 
necessary or advisable All patients m- 
cluded in our \-ray statistics (m this ar- 
ticle) were treated in this manner At 
the beginning of treatment we cany out 
skm tests for toleration to x-rays If 
toleration is low, the dose is reduced to 
about 37 5 roentgens Also, during the 
course of treatment patients are tested 
each week for “impendmg erythema ” 
This consists of notmg increase of local 
vasomotor instabihty, with change of pos- 
ture, pressure, heat, imtation, etc "Im- 
pendmg erythema” calls for cessation of 
irradiation or reduction of the dose It 
may be added that a change from routine 
treatment is seldom necessary 

In the statistics recorded above, the 
patients requiring more than four months 
were those who stdl had a few lesions and 
who required strong topical remedies and 
general medical attention to complete the 
cure after x-ray treatment was discontm- 
ued 


to 12 per cent The final result is 50 per 
cent permanent cures in two years or less 
as compared with a like number of penna 
nent cures with \-ray treatment in four 
months or less It is possible that some 
of these one- and two-year cases might 
have been cured spontaneously m that 
length of tune 

In this short report no attempt is made 
to exhaustively renew the hterature The 
subjomed statistical reports, with which we 
are famihar, are from the medical hterature 
of this country Howard Fox* reported 
191 cases of acne treated with x-rays. 111 
of which were cured, 47 pracbcally cured, 
27 improved but did not contmue treat- 
ment, 2 failures, and 4 recurrences Mau- 
rice Brown^ reported 36 cases, with 20 
cures, 16 very much unproved, and 7 re- 
currences 

Michael’s^ techmc was about the same 
as ours He also reviews the hterature 
pnor to 1928 In that year he pubhshed 
the foUowmg statistics The totM number 
of patients with known end-results was 191 
Of these, 101 (53 per cent) were cured ivitb 
one course of treatment, 23 (12 per cent) 
were greatly improved, 67 (35 per cent) 
of the cured cases relapsed After a sec 
ond course of treatment, final success was 
obtamed m approximately 85 per cent of 
the cases Hazen and Eichenlaub' report 


The subjomed statisbcs were compiled 
m 1927 also they compnse patients who 
did not receive x-ray treatment and who 
were observed for long periods 


Total number of patients treated 


without x-rays 

Number of patients cured within 
SIX months 

Number of patients cured m one 
or two years 

Number of failures 

Number of patients with one re- 
currence 

Number of patients with a second 
recurrence 


16 (22%) 

29 (40%) 
27 (3S%) 

S(1I%) 

1 (1 0 %) 


Of these patients, 22 per cent were chm- 
mUy cured m six months, 40 per cent m 
me or two years Recurrences amounted 


i on 175 cases They used about 144 roent- 
' gens every second week There were 7 
failures and 39 recurrences With con- 
ventional techmc, Crutchfield'^ had 9 re- 
currences m a senes of 96 patients, two- 
thirds of whom were cured with a second 
course of treatment McCafferty and 
McCarthy® m a senes of 70 patients, re 
port 10 per cent recurrences Lord and 

* Fox Howard Arch Dermal and Syph Jantiary 

1924 9, 13 

* Brown Maurice Arch Dermal and Sypf' June 

1925 II, 704 

‘ Michael J C Arch Dermal and Sj-ph 
192S 17, 604 

• Hazen H H and Eichcnlaub F J Arch Dermal 
and Syph Nor ember 1921 4, G71 

'Crutchfield E B Texas St Jour Med Noi ember, 
1933 19, 395 

• McCafferty L K- and McCarthy C L New 
York J.red Jour and Record March 1025 121, 2S5 
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Kemp” published an excellent paper in 
1931 in which they carefully analyzed the 
results obtained by the x-ray treatment of 
406 acne patients, 247 of whom were fol- 
lowed for a suffiaent length of time Their 
techmc was sumlar to ours Approxi- 
mately 75 per cent were cured or greatly 
improved, about 25 per cent had a re- 
currence, half of which were rmld and half 
severe 

Recently, we have exammed our office 
records covering a period of twenty years 
and the chmc records over a period of 
eight years There were, m aU, 5,376 
cases of acne vulgans, of which 606 pa- 
tients received x-ray treatment and were 
followed through Many more began 
x-ray treatment but failed to continue, and 
therefore, are not mcluded m this study 
Table I shows that only 13 7 per cent of 
the 5,376 patients received x-ray treat- 
ment This IS m accord with the gradu- 
ally mcreasmg behef that it is unneces- 
sary and undesirable to treat all or most 
cases of acne with x-rays There are defi- 
nite reasons for this trend, a trend that is 
to the credit of modem dermatology and 
medicine It is the result of a better gen- 
eral knowledge of medicine and of the 
general medical management of the dis- 
ease, and a better appreaation of the ad- 
vantages and hrmtations of the vanous 
therapeutic methods and combinations 
thereof It is not due to untoward results 
nor to low x-ray efficacy In this connec- 
tion, hoi\ ever, it must be admitted that the 
x-ray treatment of acne is more hazardous 
than other methods, especially when the 
treatment is admmistered by those who 
lack skill or who are careless To a con- 
stantly increasing degree dermatologists 
are using x-rays less as the path of least re- 
sistance, or as a source of remuneration 
More of tliem tiy^ conventional dermato- 
logical therapy first, holding x-ray treat- 
ment in reseri'c Better judgment is be- 
ing used in selecting the best method for 
the individual case So far as concerns 
patients, some prefer x-ray treatment 

* Lord L M and Kemp J E Southern Med Tour . 
Oclolxu- 19 U 24,807 


rather than topical remedies for vanous 
reasons, some neglect topical therapy and 
must be given x-ray treatment, while still 
others refuse x-ray treatment because of 
the fear of mjury 

It will be noted that m the office rec- 
ords about 20 per cent of the patients re- 
ceived x-ray treatment, while m the chmc 
only about 7 5 per cent received such 
treatment In explanation it can be stated 
that in the exammation of 3,750 chmc 
records, it was found that although many 
more than the reported number began x- 
raj' treatment, only 281 patients contmued 
through to completion and these are the 
only ones used m this report The per- 
centage of private patients who complete 
the treatment is much greater than is the 
case at the chmc 


TABLE I 



Pnvate Clinic 

Total 

No of case records ex- 
amined 

1 626 3 760 

5 376 

No of cases treated with 
X rays 

325 281 

606 

Percentages 

19 9% 7 6% 

11 2% 

TABLE n 


Sex Pnvate 

Clinic Total 

Males 84 = 25 8% 

Females 241 = 74 2% 

95 = 33 8% 179 
186 = 66 2% 427 

= 29 6% 
= 70 5% 


Table II shows the number of males and 
females who received x-ray treatment for 
their acne The ratio of females to males 
IS about three to one m private practice, 
while at the chmc it is about two to one 
This may mdicate that acne is more re- 
sistant to medical treatment m females 
or It may mean that more females refuse 
treatment that is more disagreeable, 
troublesome, and less certain to cure 
promptly 

Table III shows the average age of the 
patients at the tune x-ray treatment was 
given to be nineteen to twenty years — it 
does not mean that the acne began at this 
age Approximately 65 per cent of the 
patients were at or just beyond pubert>^ 
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Most of the patients in this particular 
group were about fifteen years of age 

TABLE m 



Pnvate 

Clinic 

Total 

A-\ erage 

age 

20 

19 



No treated 
between 
ages of 14 


and 16 203 ■= 62 4% 1S8 = 06 9% 391 = 64 5% 



TABLE rv 


Clinical results 

Pnvate 

Chmc 

Cured 

Very much unproved 
Much improved 

132-40 6 % 
88—27 0% 
48—14 7% 

108—38 4% 
76—27 0% 
39—13 8% 

Total 

82 3% 

79 2% 

Improved 

41—12 6% 

42—14 9% 

Slightly improved 
Failure 

8— 2 4 % 

S — 2 4 ^ 

/ 2 4 % 

9—3 2 % 

Total 

4 8% 

5 6% 

Twenty four patients m cured group 
treatments or less 

had 10 X ray 


Table IV shows the end-results of x-ray 
treatment of acne cases m both office and 
chmc While considerable general medi- 
cal attention is given our dime patients, 
it IS not so meticulous as m the office 
The fact that the results are about the same 
m both office and dime indicates, appar- 
ently, one of two thmgs either that the 
general medical care at the chmc is ade- 
quate, or that when deahng with a large 
amount of material general medical atten- 
tion does not matenaUy modify the end- 
results Naturally, the latter statement 
does not apply to mdividual cases 

It IS difficult to decide on the exact defi- 
mtion of the term “chmeal cure” m these 
cases In Table TV the word “cured” 
means that the patient had no lesions after 
cessation of treatment “Very much im- 
proved” means that there was an occa- 
sional lesion, but no additional treatment 
of any kmd was necessary Under “much 
improved” are grouped the patients who, 
at tunes, have several lesions, espeaaUy 
at or near the menstrual periods It is 
possible that many physicians would das- 


sify these three groups as cured cases 
"Improved” means that after temunatuig 
x-ray treatment there was always one or 
several lesions, and that the patient had to 
use topical apphcations and other meas 
ures to complete the cure 
It IS seen that m the office appro\imately 
50 per cent of the patients were perma 
nently cured m four months or less, about 
28 per cent were practically cured, while 
m 15 per cent the affection was moderately 
active at times It seems fair to state 
that m about 83 per cent of the patients 
the results were satisfactory, about 12 
per cent were benefited to various de- 
grees, while about 5 per cent failed to im- 
prove or were complete failures The 
chmc figures are a trifle lower 

TABLE V 

Recurrences Pnvate Qinic Total 

Number 96 92 188 

Percentage 29 5 % 32 7% 31% 


Table V records the relapses that oc- 
curred m a few months or withm a year or 
two They occurred most frequently m 
unhealthy persons, m persons whose hy- 
giene and habits were not satisfactory, and 
m patients who received the x-ray treat- 
ment at or near puberty Occasionally 
a relapse occurred m an adolescent or 
young adult for which no cause could be 
ascertamed While the recurrences are 
high, about 30 per cent, they were, accord- 
mg to the records, mild or moderate m all 
but about a dozen patients They oc- 
curred m the first three groups of Table 
IV, therefore it is necessary to reduce the 
83 per cent for the combmation to about 
53 per cent for permanently satisfactory 
results with one course of \-ray treatment 
These figures correspond almost exactly 
with our 1927 statistics and they approxi- 
mate the carefully compiled statistics 
pubhshed at about the same tune by 
Michael, and Lord and Kemp 

In the entire senes there W'ere a few pa- 
tients who developed local \asomotor in- 
stabihty durmg the course of treatment, 
but onl) in one instance was it marked 
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This patient showed evidence of an ‘‘im- 
pending erythema” after the sixth treat- 
ment, and m this one case x-ray treatment 
was discontmued permanently In the 
others it was mterrupted temporarily and 
resumed later with a smaller dose 

Our statistics mdude only those pa- 
tients who were treated with the techmc 
briefly outhned at the beginning of this 
report in this senes there were no unto- 
ward results A few cases of x-ray se- 
quelae were noted with other techmcs 
The question of scarrmg is not mcluded 
m this paper because this subject was 
carefully studied m the Department of 
Dermatology, New York Post-graduate 
Medical School, and reported by Henry 
D Niles 1“ 

We tined a smaller dose on a very hmited 
senes of cases, with disappomting results 
We are now experimenting with doses of 
about 37 r and 18 r, with and without 
strong topical remedies It will be a year 
or two before the results are defimtely 
known 

We attempted to analyze the chmc rec- 
ords of acne patients who were treated 
with methods other than \-rays, but the 
effort was useless because such a large 
percentage of patients failed to continue 
treatment or could not be checked for final 
results In the office we are now able to 
report final results on 422 patients who 
did not receive x-ray treatment (Table 
VI) 

TABLE VI 

Total number patients treated 
without x-rays 422 

Number patients cured withm 
SIX months S5 (20 14%) 

Number patients cured withm 

two years 173 (40 99%) 

Number of failures or patients 

only slightly improved 165 (39 09%) 

Number of patients with one 
recurrence 58 (13 74%) 

Number of patients with two or 

more recurrences 23 (5 5%) 

^t is seen that this larger senes of cases 

Niles, Henrj D , Arcli Dcrmat and Snih . 
Januarj 10^1 27, 89 


checks almost exactly with the smaller 
senes of similar cases reported in 1927 

SUMMARY 

1 Of 5,376 records of cases of acne 
vulgans, 606 patients were given x-ray 
treatment and continued such treatment 
until it was discontinued by the physician 
Contact with these patients was mam- 
tamed over a penod of years 

2 Four hundred and twenty-two pa- 

tients were treated without x-rays and 
remamed under observation for several 
years i 

3 Of the 606 patients who received 
x-ray treatment, approximately 50 per cent 
received permanent cures as a result of 
treatment extendmg over periods of from 
SIX weeks to four months 

4 Of the 422 patients treated without 
x-rays, about 40 per cent were cured in 
from SIX months to two years, most of 
whom reqmred over eight months 

5 Without x-ray treatment, there were 
approximately 40 per cent failures, with 
x-ray treatment, failiues amounted to 
about 5 per cent 

6 Complete chmcal cures, and almost 
complete chmcal cures were obtamed m 
four months or less with x-ray treatment 
m about 83 per cent of the patients With- 
out x-ray treatment, about 62 per cent of 
the patients were chmcally cured m from 
six months to two years 

7 Recurrences are more frequent when 
the cure has been effected vnth than with- 
out x-ray treatment — about 30 per cent 
with x-rays, about 13 per cent without 
x-rays In the x-ray senes many of the re- 
lapses occurred in patients who were below 
par in general health or who mdulged m 
distinctly mjunous habits, also, when 
the chmcal cure was obtained at or shortly 
after puberty For this last reason we 
prefer to hold x-rays in reserve until the 
patient is well beyond puberty 

S Not a smgle patient in this entire 
senes, treated with the techmc herein out- 
lined, developed any mjunous result from 
the x-ray treatment 
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9 Fewer acne cases are treated with 
x-rays to-day than a decade or two ago 
This is because conventional dermatologi- 
cal management is constantly improving, 
and because there is a better selection of 
method and combination of methods for 
the given case This trend indicates bet- 
ter medical instruction and trainmg, a 
better knowledge of the disease and its 
therapeutic requirements, and an mcreas- 


mg dismchnation to travel the path of least 
resistance , therefore, the trend should be 
encouraged 

10 Nevertheless, x-ray treatment 
from the standpoint both of statisbcs and 
chnical expenence, offers the most certain 
method of obtaimng a clmical cure and 
even a permanent cure, in the shortest 
time, especially when combined with adc 
quate general medical attention 



DIFFERENTIAL DIAGNOSIS OF INJURIES OF THE SPINE' 

By HOWARD P DOUB, M.D , Detroit, Michigan 
Departmetit of Roentgenology, Henry Ford Hospital 


^PHIS study has been undertaken in 

order to review the various types of 
™ injuries that involve the spine, and 
the anatomical anomahes and pathologi- 
cal conditions of the spme that may re- 
semble injury, and thus cause confusion 
This subject is of great mterest m our 
everyday work among acute cases which 
are referred for roentgen examination 
It IS also of surpassing mterest to anyone 
interested m industnal acadent cases and 
medico-legal work 

To anyone studying this subject, it is 
soon apparent that there are a great num- 
ber of conditions m the spme which have 
some pomts of resemblance to spinal m- 
jury In order to differentiate anomaly 
and disease from mjury it is imperative 
that one have a comprehensive theoretical 
and practical knowledge of the subject 
The roentgenologist must eqmp himself 
adequately for this type of consultation 
work unless he is wilhng to leave it to 
others so qualified 

The development of roentgen apparatus 
and films has progressed to a pomt where 
the roentgenologist can now demonstrate 
the various parts of the spme to a degree 
impossible a few years ago This tecim- 
cal improvement and recent admirable 
pathological and clinical studies have 
changed many of our old views and have 
added new concepts of disease 

Much of the subject matter contained 
herein has been compiled from the avail- 
able hterature We have added to this 
from our expenence and material wher- 
ever possible 

Compression Fractures of the Spme — 
This IS the commonest type of fracture 
found in cases of spinal injuiy^ and com- 
prises about 40 per cent of all spinal frac- 
tures It IS produced, m most instances, 

' Rend iKforL the ^mcncan Congress of Radiologs 
al Cliicngo Sept 2^0 103d 


by forcible hyperflexion or jack-kmfing 
of the spme This results m extreme 
pressure on the vertebral bodies with con- 
sequent coUapse of one or more vertebrae 
the area most frequently involved com- 
prises the lower dorsal and upper lumbar 
vertebrae The twelfth dorsal or the first 
lumbar vertebra shows the most frequent 
mvolvement, in our senes either one or both 
of these bemg involved m over 15 per 
cent of the cases The lower cervical 
spme IS also a frequent site of mjury m 
persons divmg mto shallow water In 
certam mstances more than one vertebra 
may be mvolved and an mdividual ver- 
tebra m vanous areas may be simultane- 
ously mvolved Among our cases we 
found 12 per cent of the cases with mul- 
tiple fractures m one area and 11 per cent 
with multiple isolated fractures These 
will be discussed later 

A history of mjury together with pam 
referred to a local area, hnutation of mo- 
tion, local tenderness, and kyphosis at 
that pomt are the pnnapal chmeal find- 
mgs in fractures of the vertebrse A 
history of mjury -with any of the above 
signs should lead the chmcian to call for 
a careful x-ray exammation The differ- 
ential diagnosis should take mto account 
a pre-existing unsuspected lesion, such as 
tuberculous spondyhtis, mahgnancy, Char- 
cot spme, hjqiertrophic spondyhtis, and 
generahzed osteoporosis with coUapse of 
the vertebrae 

The x-ray demonstration of fracture 
of the body is the most important evidence 
m the diagnostic problem This examina- 
tion IS of great importance m those early 
cases where the history of mjury is so 
shght or uncertam that one is tempted to 
forego this expense These unsuspected 
and untreated cases are the ones that maj'' 
result m medico-legal problems or suffer 
senous disability In cases uhere cord 
267 
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lesions are present, it is also of extreme 
importance to detemune the point for op- 
erative procedures -and the pathological 
anatomy that will be encountered 

Compression fractures of the vertebra 
are demonstrated roentgenologically to 
the best advantage m the lateral view 
m the typical case the body is compressed 
antenorly so that it is triangular m shape 
In the cases with considerable compres- 
sion the diagnosis is made with ease, but 
m some cases the compression is so shght 
that the films must be of surpassmg qual- 
ity and even then one must search for 
mmute breaks in the margins of the body 
An angulation of the spme either posteri- 
orly or laterally is also qmte suggestive 
in spmal mjury The mtervertebral disc 
tends to show little or no narrowmg This 
is a differential pomt m regard to tuber- 
culosis, which shows early destruction of 
the disc In some cases, however, the 
nucleus pulposus is ruptured and these 
may show varymg degrees of narrowmg 
of the mtervertebral space Healed cases 
also show narrowmg or even obhteration 
of the space, with bony umon of the ver- 
tebras In the anteropostenor view there 
is narrowmg m the supenor-mfenor di- 
ameter and usually widemng m the lateral 
dimension there may be commmution, 
with lateral displacement of the fragments 
With this condition there is usually seen 
an assoaated lateral angulation of the 
spme 

The reparative process is slow m its ap- 
pearance smce the callus is not abundant 
and forms slowly Lippmg around the 
vertebral margins, similar to the c h a n ges 
seen m hypertrophic arthritis, is usually 
seen after about three months — an attempt 
by Nature to immobilize the spme at this 
pomt The amount of this bone prolifera- 
tion is influenced by the care with which 
the spme has been immobilized and by 
postural influences In older persons these 

changes are more pronounced In early 
uncomphcated cases good functional re- 
sults may be expected m from four to six 
months when treated by recumbency, with 
spmal unmobihty in hjiierex-tension fol- 


lowed by gradual acbvity with a brace or 
corset Physical therapy during the lat- 
ter weeks is of considerable aid Opera- 
tive procedures are usuall} resen'ed for 
those cases that do not respond to the con 
servative treatment, or in which there are 
extensive fractures of the body and laminEe 
Operation is also done occasionally as a 
time-sanng measure m order to shorten 
the period of convalescence Harbaugh 
and Haggard (9) state that the results, in 
fractures of the spme, seen before the 
Cahforma Industrial Acadent Commis- 
sion, mdicate practically the same degree 
of permanent disability from operative 
and non-operative treatment 
Fracture of Transverse Processes — ^Frac- 
tures of the transverse processes are most 
frequent m the lumbar area They may 
be produced either by direct violence or 
by mdirect mjury caused by extreme 
muscular pull, pr^uced by hyperexten- 
sion, with ngidity of the extensor muscles 
of the spme Wilmoth (21) beheves that 
the quadratus lumborum is the muscle 
which has the greatest influence m the pro- 
duction of these fractures He reports 
16 cases of fractures of the transverse 
processes of the lumbar vertebrae The 
muscular puU is also of considerable im- 
portance m causmg displacement of the 
fragments after fracture has taken place 
Deep palpation usually discloses pam 
at the site of the fractures Moiement 
of the back also causes pam, espeaally 
movements which require the use of the 
muscles of hyperextension and flexion 
In cer tain mstances the symptoms are 
slight and are thought to mdicate only a 
stram 

The x-ray exammation will prove to be 
of great aid m makmg the positive diag- 
nosis and wfll show the amount of dis- 
placement of the fragments in most in- 
stances these fractures are not associated 
with fracture of the vertebral body We 
found that in S per cent of our cases of 
fracture of the vertebral body there were 
associated fractures of the transv erse 
processes Certain text-books state that 
these fractures of the transverse processes 



Tig 1 Compression fracture of two Fig 3 Fracture mvolving lammae of the second cereal 
isolated vertebire with two normal mter- vertebra There may be seen a fracture of the mandible 
vening vertebra: 

are relatively infrequent, but we bebeve are abnormally angulated or have an ir- 
that if a careful roentgen exammation be regular contour, but one should be wary 


made of all spmal m]unes it will be found 
that the}'^ are not uncommon We have 
5S such cases in our files at the present 
time and have seen many others Dif- 
ferential diagnosis usually hes between 
fracture and rudimentary lumbar nbs 
the latter usually occur at the first lumbar 
lertebra and have an ebumated border 
vlicrc tliey articulate — they very seldom 
offer anv real difficultj' in diagnosis 
The fragments usually unite by bony 
union, except in those mstances in which 
there is considerable displacement At 
tunes transiersc processes are seen nhicli 




about calhng these old fractures, as they 
are commonly seen m routme examma- 
tions of this area 

Fracture of the Spinous Processes — 
The commonest site for these fractures 
IS m the cervical and upper dorsal area 
where the spinous processes are more 
slender, they are rather uncommon m 
the lower dorsal and lumbar areas They 
are also more difficult to see in these areas, 
due to the thickness of the trunk which 
requires a relatively long exposure to 
clearU delineate the vertebral bodies In 
our senes of cases SO per cent occurred 
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in the cervical area and 20 per cent in the 
lumbar area none involved the dorsal 
area 

In our experience they have all been 
produced by direct violence, but Steindler 
(19) cites a case, described by Wolff (22), 
in which the fracture was ascribed to in- 
direct \nolence due to extreme muscle 
contracture Similar cases have been de- 
scribed by others 

Point tenderness can usually be ehcited 
over the area of fracture Accompanymg 
fractures of the cervical area one feds 
crepitation, with mobility of the fragments, 
and the head may show restncbon of move- 
ment Immobilization is the only treat- 
ment necessary m uncomphcated cases 

Fracture of the Articular Facets — ^This 
fracture usually occurs m conjunction with 
dislocation or fracture dislocation of the 
spme, especially m the cervical and lum- 
bar areas Accordmg to vanous authors 
it may also occur as an isolated fracture 
and as such is frequently overlooked and 
the case treated for stram or lumbago 
MitcheU (11) has recently reported five 
such cases, one of which was of such se- 
venty that removal of the fragment and 
spmal fusion was done Two of them 
showed involvement of the supenor ar- 
ticular facets and three of the infenor 
facets Nichols and Shiflett (13) beheve 


ment usually consists of an application of 
a plaster cast or a Taylor back brace If 
rehef is not obtained by these measures, 
it may be necessary to resort to operatne 
fixation of the affected area 

Fracture of the Neural Arch —Fractures 
of the arch are most common m the cer 
vical area and are frequently associated 
with fracture of the spinous process In 
some instances they be found to be 
unilateral and in others, bilateral They 
are often difficult to demonstrate satis 
factonly, but they may be seen m the 
lateral projection m cases m which the 
fracture is bilateral and there is displace 
ment of the fragments In the antero- 
postenor view the films should always be 
made stereoscopicalJy 
Fractures of the arch are relabvely un- 
common as compared to fractures of the 
other parts of the vertebra and are usually 
not of very senous import, as the fracture 
itself tends to reheve pressure on the cord 
Multiple Isolated Fractures — ^Mulbple 
isolated fractures of the vertebra, m which 
one or more normal vertebra mten'ene 
between the involved ones, have been 
thought to be relatively uncommon Sch 
neider (IS), m 1930, stated that he could 
find but 12 reported cases m the literature 
To these, he added three of his onm cases, 
all of which occurred m the dorsal ver- 


that non-umon of anomalous epiphyses 
at this point may produce this x-ray pic- 
ture, and report seven such mstances We 
have seen a number of cases such as might 
properly be called non-umon of an epiphy- 
sis occurring at the tip of the facet, but it is 
sigmficant that in the one case operated on 
by hlitchell there was fibrous umon and 
rmcroscopicaUy no cartilage occurred be- 
tween the fragments, as one would expect 
in the case of an unumted epiphysis 

These facet fractures in the lumbar area 
are produced by flexion and lateral bendmg 
with rotation In the case of fractmes 
accompanymg dislocation there is usually 
displacement forward of the \ertebra on 
the underlymg vertebra The most pronu- 
nent symptoms are pam and restriction 
of motion, with muscle spasm Treat 


tebree 

In om senes we have 14 such cases, or 
approximately 11 per cent, which makes 
it a rather common occurrence We be- 
heve that in cases of severe spmal mjun' 
the ex amin ation should embrace a consid- 
erable portion of the spine and frequently’ 
the entire spme 

In analyzing our cases we find two that 
show three isolated fractures in each, mth 
normal mterx’emng vertebrae There is 
an average of four normal I’ertebne inter- 
vemng between the fractured ones In 
13 of the cases at least one of the invoh ed 
vertebrae was in the dorsal area , m sex en, 
one occurred m the lumbar area, and in 
three, one occurred in the cerx’ical area 
In fixe instances the fractures occurred 
m one section of the spme and m nine 
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Fig 3 Fracture of spinous process of sixth cervical Fig 4 Non union of secondary epiphyseal 
vertebra Dislocation between sixth and seventh cervical center of ossificaUon with the vertebral body 
vertebne with forward displacement of the sixth These may easily be mistaken for fracture 


cases they involved two sections They 
are somewhat more common in the lower 
dorsal and upper lumbar areas, but the 
mid-dorsal area is also a fairly common 
area of occurrence 

The c\cellent results to be obtained in 
cases of I'ertebral fracture after proper 
treatment make it imperative that none 
of tlicse multiple fracture cases be missed 
It behooves us, therefore, not to examine 
the local suspected vertebra only, but to 
include large areas and in many cases the 
entire spine 

Pathologic Fractures — The conditions we 
ha\e been descnbing are those which re- 
sult from trauma \Vc find patients oc- 
casionally uho shou cMdence of compres- 
sion of one or more \ertebrai jet ha\e not 


been subjected to trauma and in whom the 
symptoms appear to develop spontane- 
ously or from very shght trauma mciden- 
tal to our daily hves In most of these 
cases the roentgen exaimnation will dis- 
close a pre-existing pathologic disease of 
the vertebrse which has produced bone 
destruction, with consequent weakenmg 
of the weight-beanng power of the bone 
We call these pathologic fractures 

Bone tumors, both bemgn and mahg- 
nant, are frequent antedating lesions 
Osteomyehtis and tuberculosis also cause 
bone destruction, with collapse of the ver- 
tebral body One of the most common 
causes of narrowing of the bodies is gen- 
eralized decalcification such as that which 
results from hjqierparathyroidism In 
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some mstances, m which m the early stages 
it has not shown local manifestations, this 
condition has been confused with verte- 
bral fracture 

There is no characteristic findmg m 
pathologic fracture, as the picture will de- 
pend considerably upon the pre-existing 
disease In general, however, the bone 
structure can be made out in fractures of 
normal bones, while m pathologic frac- 
tures, the normal bone structure will be 
lost and the charactenstic findings of the 
original lesion may be discerned in many 
cases Another diagnostic point which 
is of great aid is the type of compression 
of the vertebra In the various types of 
pathologic fracture the compression is m- 
chned to be uniform throughout m con- 
tradistinction to the tnangular shape of 
the vertebra following trauma, in which 
cases the narrowmg is all anterior, with 
preservation of the height of the vertebra 
postenorly This finding is by no means 
mvanable but may be used as a valuable 
aid m diagnosis 

KiimmelVs Syndrome — This condition 
was first descnbed by Kummell, who be- 
lieved it to be a raref3Tng osteitis of the 
vertebra, but later he called it post-trau- 
matic disease of the vertebra He states 
that the patient had usually received a 
severe mjury to the back, but the x-ray 
examination was negative at that time 
The patient then entered on a period of 
freedom from symptoms in which he re- 
sumed his normal activities After some 
months, the patient expenenced pam and 
disabihty, with deformity of the back 
X-ray examination at this time revealed a 
compression of the body of one or more 
vertebrae, with wedging anteriorly The 
mtervertebrad disc at this time may or 
may not show narrowmg 

This condition has long been a source 
of contention among medical men In 
order to make the diagnosis, one must 
have a typical history and a characteristic 
roentgenogram The roentgenogram must 
be negative at the time of trauma and posi- 
tive later in the course of the disease, con- 
ditions which very few reported cases ful- 


fill In most of these cases the spine 
should not be called negabve at the first 
examination because of inadequate x-ra) 
exammation frequently no lateral new 
was made, and the spme cannot be called 
negative without a lateral new 
O’Bnen (15) gives it as his opinion that, 
“what Kummell has described is unrecog 
nized, hence untreated, fracture of the 
spme — unrecognised because of no cord 
symptoms, madequate or no roentgen 
exammation, and the erroneous behef that 
if one can walk and has suffered only a 
slight trauma, one cannot have a fracture 
of the spme ” 

Rigler (16) reported one case which ap 
pears to fulfill the condibons laid down 
for this syndrome At the tune of the 
first exammafaon there were fractures of 
the vertebrae at areas remote from the 
area m question, though later the deform 
ity developed m an area that was roent- 
genologically negative at his first examina- 
tion 

We have never seen a case that presented 
all the cntena which charactenze this dis 
ease We beheve that while the condibon 
may occur rarely, sbll m most instances it 
IS due to an imtreated injuiy which was 
missed because of inadequate x-ray exami- 
nation 

Dislocation — Dislocation of the spme 
unaccompamed by fracture is almost al- 
ways found m the cervical area, since the 
vertebrm in the dorsal and lumbar areas 
are mterlocked by their spmous and articu- 
lar processes m such a way that dislo- 
cation rarely occurs In nearly all cases 
of dislocation affecting these areas there are 
assoaated fractures of some of these pro- 
cesses Dislocation of the coccyx may oc- 
cur and usually takes place at the sacro- 
coccygeal jimcbon Oakman (14) de- 
scribed such a case and discussed the htera- 
ture on this subject 

George and Leonard (8) believe that the 
atlas, axis, and the base of the skull should 
be considered as a unit area They state 
that the most common lesion in this unit 
area is forward dislocation of the skull and 
atlas on the axis, with the skull and atlas 
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Fig 5 G^ngenital abnormalities of the spme and nbs 


Fig 6 Ununited epiphysis of tip of the 
spmous process of the seventh cemcaf vertebra 


retaining their normal relationship When 
the dislocation involves the third cervical 
the members of the upper umt, consistmg 
of the skull, atlas, and axis, are m normal 
relation to each other and are dislocated 
on the third cervical 

Dislocation of the cervical spme may be 
either unilateral or bilateral but the urn- 
lateral type IS much more common and less 
senous In the unilateral type the head 
IS rotated to the side opposite the dislo- 
cation and there is abduction to the op- 
posite side There is muscle spasm but 
the head can often be manually replaced 
to the mid-line The dislocation can fre- 
quently be replaced b> continuous trac- 
tion and manipulation The bilateral dis- 
location is less common but more senous, 
and may frequently cause cord changes 
There is marked pain and tenderness, with 
fomard flexion The reposition in the 


latter type can be accomphshed only by 
unlocking the facets by forcible traction 
and then replaang the displacement by 
manipulation 

In gomg over our senes we found a um- 
form distnbution of the dislocation 
throughout the cervical area In aU in- 
stances but one the dislocation was an- 
tenor, the exception to this being a lateral 
dislocation associated -with fracture In 
one-half of the cases there was an asso- 
ciated fracture either of the facets or lam- 
inae There were two cases of dislocation 
of the coccyx and none of the dorsal or 
lumbar areas, aside from those with major 
fractures of the vertebrae These may be 
classified more accurately under fractures 
with marked displacement 
Non-iraumatic Dtslocatwn of the Atlanlo- 
a\tal Joint — In rather rare instances one 
sees a dislocation of the atlanto-axial ar- 
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ticulation in children following an acute 
upper respiratory infecbon Berkheiser 
and Seidler (1) have reported five such 
cases, one bdateral and four unilateral 
In the unilateral antenor dislocation, the 
chin deviates to the opposite side, while 
in the posterior dislocation it deviates to- 
ward the same side There is a torticoUis 
deformity, with fixation and painon motion 
It IS difllcult to obtam satisfactory films 
because of the deformity and, because of 
this, the diagnosis may be missed With 
satisfactory films, Berkheiser and Seidler 
(1) state that the dislocation is shoivn as 
an overlappmg of the articulating facets 
The lateral view, in the antenor disloca- 
tion, shows the antenor arch of the atlas 
to be displaced forward with respect to 
the odontoid Four of their cases were 
reduced by constant traction in hyper- 
extension and the other by mampulation 
under anesthesia 

We have seen one case which responded 
satisfactorily to constant traction 

Spondylolisthesis — ^This condition is one 
in which there is usually a forward dis- 
placement of the fifth lumbar vertebra 
upon the sacrum Less frequently the 
displacement may be between the fourth 
and fifth lumbar vertebras or even between 
the thud and fourth vertebrEC Spondy- 
lohsthesis is relatively common and is much 
more frequently seen smce the lateral 
view of the lumbosacral area has been 
routmely used 

It IS produced by the transmission of 
the body weight through the spine to the 
fifth lumbar vertebra which normally hes 
on an mchned plane From the consid- 
eration of the articulation of the fifth lum- 
bar vertebra it is obvious that this dis- 
placement must be either the result of an 
acute trauma or there must be an anatorm- 
cal anomaly which has allowed the dis- 
placement to take place We feel that it 
is nearly always the result of a congemtal 
anomaly of the spme The condition may 
either develop gradually, over an extended 
penod, or acutely, from an injury which 
the already weakened spme cannot tol- 
erate 


Congemtal anomalies are quite common 
m the fifth lumbar vertebra, and Willis 
(20) has pomted out that the two centers 
of ossification for the neural arches may 
fail to fuse so that a false joint occurs be 
tween the pedicle and neural arches or 
between the pedicle and body In a se 
nes of 748 spines examined he found a 
separate neural arch in 4 28 per cent of 
the cases In SO per cent of the affected 
cases the defect was bilateral Chandler 
(3) beheves that separation of the neural 
arch m the region of the isthmus is the 
usual cause of this condition, and in a senes 
of IS cases he found it in every case 
It IS more common m males, espeaally 
m those who do heavy labor The out- 
standing symptom is backache, which is 
aggravated by exertion and reheved by 
rest Neurologic signs are infrequent be- 
cause of the level of the lesion, but there 
may be referred pam and some parasthe- 
sia 

Physical examination reveals varying 
degrees of lumbar lordosis, with promi 
nence of the upper postenor border of the 
sacrum and spinous process of the fifth 
lumbar vertebra The body may appear 
to be shortened and the pelvis broadened 
There may also be local tenderness, wth 
muscle spasm 

The absolute diagnosis of spondylolis- 
thesis depends upon the demonstration 
of the luxation of the fifth lumbar verte 
bra by means of the roentgen ray In 
the anteropostenor view, the borders of 
the vertebral body are foreshortened, and 
in some cases the body can be demon- 
strated stereoscopically to he antenor to 
the sacrum It is m the lateral projec 
tion, however, that we obtain the exact 
mforraation as to the relative position of 
the sacrum and the fifth lumbar vertebra 
By comparing both the antenor and pos 
tenor borders of the vertebrje, one can 
get exact information as to the amount of 
displacement and tilting of the fifth lumbar 
vertebra on the sacrum Tilting of Uic 
vertebra alone, without displacement, is 
not spondylolisthesis In this new one 
can occasionally demonstrate a defect in 
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the arch The degree of displacement may 
vary from a slight displacement to one m 
which the body of the fifth lumbar vertebra 
lies almost entirely antenor to the body of 
the sacrum 

Meyerdmg (12) recommends conserva- 
tive treatment by means of casts, braces, 
and corsets and, if this is not satisfactory, 
spinal fusion should be done 
Aiialomtcal Anorimh^ which may Simu- 
late Fracture — In addition to cases of 
frank bone mjury such as are indicated 
above, there are many anatomical and 
pathological conditions which may be 
mistaken for fracture unless one has a 
large amount of experience and is con- 
stantly on the lookout for them Cases are 
constantly gomg through the courts as 
fracture cases, which are only anatomical 
anomalies or disease processes In many 
of these cases the correct diagnosis has 
been missed, while m others there is an 
honest difference of opimon, espeaally in 
chrome cases We will attempt to de- 
scribe some of these conditions which may 
be mistaken for fracture, and pomt out 
their characteristics 

Spina Bifida Occulta — Spma bifida is 
probably the commonest anomaly found 
in the spine Cushway and Maier (4) 
report that they found 156 instances of 
this condition in examming the backs of 
916 supposedly normal men who were 
applying for raihoad work Giles (7) 
reports its occurrence in 23 9 per cent of 
1,122 cases This anomaly may involve 
any of the vertebrae from the cemcal area 
to tlie sacrum, but is found more frequently 
m the lumbo-sacral area It may involve 
scieral of the vertebrae and frequently m- 
% olves botli the fifth lumbar vertebra and 
the sacrum By postmortem examina- 
tion, Goipel (6) found mne cases of spina 
bifida of tlie atlas among 260 cases, the 
cleft lars'ing from a simple fissure to an 
opening 6 mm wnde 

It IS seen to best adiantage by roentgen 
examination when the cleft is in the mid- 
Iine but max occasionally be demon- 
btrated when the lateral portions of the 
lamina, arc imohed In some cases the 


body of the vertebra also shows an asym- 
metry, and there may be various other 
congemtal variations assoaated with it 
In most mstances the differential diagnosis 
of spma bifida and fracture presents no 
difficulty from the roentgen examination 
It is qmte important for the roentgenolo- 
gist to be able to recogmze the difference 
between the chrome changes due to spma 
befida and the recent changes character- 
istic of fracture 

Bohart (2), from his study of a large 
number of raihoad workers with known 
spma bifida, came to the conclusion that 
tins condition is not a hazard m workers 
Men with this anomaly were not more 
hable to injury and disabihty than others 
not so affected 

Sacralization of the Fifth Lumbar Verte- 
bra — A frequent anomaly of the lumbo- 
sacral area is enlargement of the trans- 
verse process of the fifth lumbar vertebra, 
with either articulation or bony umon with 
the body of the sacrum It may be um- 
lateral or bilateral It should never be 
confused with fracture of the spine, but 
m several medico-legal cases of which we 
have had knowledge, it was desenbed as 
fracture, apparently by an mexpenenced 
person Bohart (2) has not found this 
to be a hazard among the raihoad employ- 
ees which he studied 

Anomalous Ribs — Rudimentary nbs 
may occur at the level of the first lumbar 
or the twelfth dorsal vertebra, and they 
do occur in about 10 per cent of the cases 
of routine spine examination and may be 
confused with fracture of the transxerse 
process In some mstances they will be 
found to be umlateral, but frequently are 
bilateral They can usually be differen- 
tiated from fracture by the roentgen ex- 
amination In anomalous nbs there is 
always an articulation w^hich shows an 
ebumated border it may be rounded and 
smooth, in contradistinction to the sharp 
jagged edge seen in fracture of the trans- 
xersc process 

Cemcal nbs maj sometimes be con- 
fused inth fracture of the transverse pro- 
cess, espeaally when tlie nb is short The 
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roentgen appearance of the articulation is, 
however, similar to that seen in the lumbar 
nb and should not lead to confusion with 
fracture of the transverse process 

Oss-ificahon Abnorniahhes of the Vertebral 
Borders — Defective ossification along the 
borders of the vertebral bodies has re- 
cently been described by HeUmer (10) 
This results m a lack of fusion between 
parts of the epiphyseal centers and the 
vertebral body It is found most fre- 
quently m the lumbar area 
The roentgen appearance suggests a 
small bone fragment separated from the 
body of the vertebra anteriorly, with a 
bony defect in the vertebra just beneath 
it It may be either on the superior or 
infenor aspect of the body, although the 
former is more common There may be 
irregular calafication between the body 
and the separated fragment 
The etiology is unknown but trauma 
would not seem to be a prominent factor 
Helhner (10) assumes from its general ap- 
pearance that the defect is caused by ab- 
normal ossification, which fails to unite 
parts of the secondary epiphyseal center of 
ossification and the body 

Differential diagnosis between this ab- 
normahty and fracture of the same area 
may be difficult, as the distmction be- 
tween the two is not always clear-cut 
In many mstances, however, this abnor- 
mahty may affect multiple vertebra, and 
the adjacent portion of the body frequently 
has an appearance which is mconsistent 
with fracture 

SchmorVs Disease —Schmorl (17), on 
the basis of pathologic studies of over 
8,000 spmes, has described the nucleus 
pulposus of the mtervertebral discs He 
also descnbed the herniation of the nu- 
cleus pulposus into the adjacent vertebra, 
a herniation which usually occurs when 
there are perforations of the cartilage 
plates or m cases m which they are degen- 
erated On the roentgen film they are 
shown as rounded depressions m the body 
of the vertebra just posterior to the mid- 
portion of the articular surface There 
may be a similar process in a number of 


adjacent vertebrse Some irregulanty 
and narrowing of the body of the vertebra 
may be present, especially if the process 
dates from adolescence or if there is a gen 
erahzed osteoporosis It is these latter 
cases that may suggest fracture, but the 
mulhphaty of the lesions, the shape of 
the bodies, and the osteoporosis usually 
make the diagnosis clear In these cases 
the disc is sphencal m shape and the ver- 
tebral bodies assume a biconcave shape 
In another group of cases the nucleus 
pulposus IS displaced postenorly from its 
normal position In these cases there 
may be some kyphosis, with narrowing 
of the vertebral bodies This can be dis 
tmgmshed from fracture by the fact that 
multiple vertebrse are usually mvolved 
Anomalies of Development of the Verte- 
bra — The development of the vertebral 
body will not be discussed, except to men- 
tion that any mterference with the growth 
of the centers of ossification and their union 
will produce abnormahties of the body 
To this group of abnormahties, ra addi- 
tion to the anomahes mentioned elsewhere 
m this commumcation, may be added 
hemibody, complete absence of a body, 
fusion of two or more bodies, and rachis- 
chisis 

The Khpple-Feil syndrome is charac- 
terized by a congemM absence of one or 
more cervical vertebrse, ivith deformity 
of others It is productive of great de- 
formity of the neck There is little live- 
lihood of its bemg mistaken for fracture 
Pathohgic Conditions Which May Simu- 
late Fracture — In addition to anatomical 
anomahes which may be mistaken for frac- 
ture of the vertebrse, there are a number of 
disease processes which must be differen- 
tiated from fracture 

Spinal Tuberculosis — In tuberculosis of 
the spme the shape and appearance of the 
Vertebra wiU depend upon the anatomical 
site of the infection m the \ertebral body 
and the length of time the infection has 
been present, as has been pointed out pre- 
viously by us (5) A lertebra which is 
the seat of a central tyqie of mfection of 
the body may collapse and show a tnan- 
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gular shapG very similar to fracture of a 
normal vertebra In practically aU cases 
of tuberculosis of the vertebrae, however, 
there is definite narrowing of the disc 
This IS not present m recent fractures of 
the spme, so that the differentiation is 
seldom difficult In some old healed 
cases, with abundant bone production, 
the two conditions may be quite similar, as 
the disc may disappear m old fracture 
cases 

There is no conclusive evidence at hand 
which would tend to show that m]ury may 
be the matmg factor m tuberculosis of 
the spme 

Neoplastic Deformities — -Neoplasbc le- 
sions are frequently found m the vertebrae 
and may cause deformities which must be 
differentiated from mjury 

Metastatic caremoma is by far the most 
common type of tumor found m the spine 
It is divided mto two types, depending 
upon the amount of bone destruction and 
proliferation, mz , (1) osteoblastic, (2) 
osteoclastic 

Osteoblastic carcinoma of the vertebra 
IS manifested by an increased density of 
the bone, with loss of the normal trabecu- 
lation, so that the vertebra stands out 
sharply in companson to the surroundmg 
vertebrae The shape of the body is usu- 
ally maintained, so that there is very 
little chance of its being confused with 
fracture 

Osteoclastic caranoma is characterized, 
in its early stages, by areas of lessened 
density representing bone destruction 
These areas may progress until the struc- 
ture of the bone is so weakened that it can 
no more support the body weight, and 
collapse occurs In many cases the col- 
lapse of the body is shown as a uniform 
flattening In some instances the de- 
struction may be in the lateral portion 
of the body, m which case there results a 
lateral angulation of the spme at that 
point In man} cases it can be differen- 
tiated from traumatic fracture by the 
presence of metastascs in otlier bones, and 
these should be sought The tjqie of de- 
slntction, ho\\e\cr, wall usually make the 


diagnosis clear Obhteration of the disc 
is unusual, except m late cases 

Osteogemc sarcoma is more difficult of 
diagnosis until, m the later stages, when 
the surroundmg tumor, often containing 
areas of bone prohferation, will aid m de- 
temunmg the correct diagnosis 

Multiple myeloma is not common, but 
may produce very marked defomuty of 
the vertebrae There may be collapse 
of the bodies of a great number of the ver- 
tebrae, but m the early stages it is not un- 
usual to see a smgle vertebra mvolved 
We have seen two cases m which collapse 
of a smgle vertebra made the differential 
diagnosis from fracture difficult until other 
vertebrae showed similar changes 

Benign tumors, such as giant-cell tu- 
mors and cysts, are not commonly found 
m the spme, but the former may produce 
marked deformity and distress in the later 
stages It IS not hkely to be mistaken for 
fracture 

Hyperparathyroidism — In cases of hy- 
perfunction of the parathyroid glands 
there is mobihzation of the blood plasma 
calcium, which is taken largely from the 
skeletal system, the great storehouse of 
calcium m the body In such cases there 
IS a generalized osteoporosis, with soften- 
mg of the bones and resultant defomu- 
ties 

In the spme the softened vertebrae are 
unable to mamtam the body weight and 
various defonmties result There may be 
compression of the bodies of one or more of 
the vertebrae, espeaally m the mid-por- 
tion and lower dorsal and upper lumbar 
areas This compression of the vertebrae 
IS seen both anteriorly and posteriorly, 
with a biconcave narrowing quite different 
from the triangular shape seen m fracture 
The intervertebral discs are not narrowed 
There may be scoliosis and exaggeration 
of the anteroposterior cun'es of the body 
The general picture does not simulate 
fracture to any great degree and the dif- 
ferentiation is not hkely to be difficult 
The generalized osteoporosis will usu- 
ally aid greatly m making the diagnosis 
clear 
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DISCUSSION 

We have tned to hst above most of the 
commoner types of spmal mjury and the 
anatomical and pathological conditions 
that may be confused ivith injury In 
most mstances the differential diagnosis 
IS not difficult There are certam m- 
stances, however, in which, because of 
atypical findmgs, recourse should be had 
to all the chnical findings m the case In 
many conditions the roentgen findmgs 
are not typical m the early stages and 
knowledge of the chmcal findmgs vail be 
the means of an early diagnosis If one 
mamtams a healthy skepticism and a 
proper balance of clinical judgment, he 
IS not apt to read into the film false 
values 

Various clmical factors must be taken 
mto consideration when expressmg judg- 
ment on roentgen films of the spme The 
age of the patient is of great importance 
and one must recognize the changes that 
characterize each age penod This ap- 
plies especially' to patients over fifty years 
of age m whom hypertrophic changes in- 
cident to age may be considered under 
the heading of a true or traumatic arthn- 
tis A knowledge of these hypertrophic 
changes is of great importance m mdus- 
tnal acadent cases, m which they are 
often attributed to injury If the spme 
IS examined immediately after mjury and 
hypertrophic changes are present their 
relation to the injury can be ruled out 
If the patient is not seen until several 
months after the mjury, these changes 
are frequently attributed to the mjury 
Hypertrophic changes, however, have a 
rather charactenstic appearance y 

beam at the vertebral margins ^d extend 
toward the spur on the body 
cent vertebra These spurs very' rarely 
umte unless there are other 
change their charactenstics The ^^n 
proliferation seen after mjury ^ 
br^ IS usually a Protective me^anism^d 
tends to bridge and immobilize * 
bne. acting m a similar manner to a bone 

graft 


Occasionally cases of back injury' are 
seen which are roentgenologically negatne 
at the time of mjury but which show par- 
tial or complete bridging of the vertebne 
m the affected area after an inten'al of 
several months Such a case represents 
a reparative process from a shght unde 
tected mjury to the vertebra and sur 
roundmg soft tissues, and is not sunvlar 
to an arthntic change 

Very httle difficulty is to be encountered 
m the diagnosis of true acute fractures of 
the vertebral body and its appendages, 
with the exception of the technical difficul 
ties encountered in demonstrating the le 
Sion clearly It must be recognized, how 
ever, that the type of fracture and tlie 
portion of the vertebra mvolved mil van,', 
dependmg upon the area of the spine in- 
volved Thus, it IS recogmzed that while 
compression fractiires of the cervical an 
upper dorsal areas may occur, they 
not the usual occurrence, and when pres 
ent will often vary from the standard ty'pe 
of compression In the ceiwacal area frac- 
ture is usually an accompamment of dis- 
location 

Patients who have had an injury som 
months before and those who have an in- 
defimte or shght history of trauma often 
present a difficult problem, espeoa y 
there are changes m the spme which vary 
from the normal appearance Often ana- 
tormcal anomalies are incorrectly mg 
nosed as fractures It is this cla^ « ^ 
that IS provocative of so much litiga 
m the mdustnal acadent courts n 
great percentage of these cases 
should never be any' diversity o ro 
genologic opinion, as the diagnosis is se 
evident to any roentgenologist of expen- 
ence A considerable source of this con- 
fusion IS the legal practice of allowmg an> 
physician to quahfy as an expert m roent- 
genological diagnosis bv his mvn state- 
ment This practice can be oiercome 
only by the medical profession setting up 
defimte standards of speaalism and en- 
couraging the courts to adhere to these 
standards 
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SUMMARY 


A brief discussion of some of the climcal 
and roentgenologic features of mjury of 
the vertebral body and appendages has 
been given Most of the commoner types 
of anatomical anomahes that might be 
confused with fracture have been outlined 
A few disease processes that are some- 
times confused with mjury of the spme 
have been discussed briefly 
We have kept m mmd throughout this 
discussion the medico-legal aspect of the 
subject and have referred to it occasion- 
ally 
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I pOLLOWING the surgical treatment 
F of pnmary caranoma of the breast, 
the problem presented bj'- recurrent 
lesions m the skin and subcutaneous tissues 
of the chest wall has been one of great com- 
plexity and attended by many disappomt- 
ments to the radiotherapist 


a dose of roentgen rays which will be 
evenly distnbuted over the entire area and 
at the same time effective In the opinion 
of the present writer, this problem is im 
possible if large areas are used , if numerous 
smaller areas are used there also anses the 
difficulty of joming these together so per 



1 Front vjew shomng the felt distance 
filter in place with the needles stitched to the felt. 
The needles are staggered ' so as to obtain a more 
even distnbutaon 


Fig 2 A side view, showing the distnbution of 
the jacket coming well around to the back In this 
particular case there was no involvement high up 
in the axilla and the jacket did not extend into the 
axilla or along the arm In some cases a sleeve is 
used extending throughout the axilla and dor\vn along 
the under surface of the arm as far as necessary 


The first techmeal difficulty m applymg 
x-rays to this problem is that of dehvermg 
to the curved surface of the thoracic wall 

• Presented before the American Congress of Radi 
ology at Chicago Sept 25-30 1933 


fectly that there shall be no bands or 
nbbons of tissue at the pomts where the 
various areas meet, which are either under- 
or over-treated 

The next difficulty presented is the neces- 
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Fig 3 Showing the finished jacket m place held Fig 4 Another view of the jacket in position 
by small adhesive straps for the purposes of the 
photograph In actual treatment, these are heavily 
reinforced and the jacket is then held in place by 
means of padding and a flannel bandage. 


sity of delivering a comparatively heavy 
dose of radiation from a single portal of 
entry to the thin layer of tissue repre- 
sented by the skin and subcutaneous tis- 
sues, beyond -which he the pleura and 
lung — structures which are moderately 
sensitive and comparatively easily dam- 
aged by roentgen rays Apart from the 
occasional case of a highly sensitive tumor, 
tlie majonty of these lesions are in the class 
of resistant tumors and require maximum 
doses if anything better than growth re- 
straint IS to be hoped for from the treat- 
ment The layer of tissue thus repre- 
sented docs not usually exceed 3 cm m 
thickness and quite frequently is not more 
tlian I cm tlnck Therefore, the technical 
problem nhich confronts us is to deliver 
Mitlnn tins thin lajcr of tissue an e\enly 
distributed full) effectii c dose of high in- 
tuisit) radiation tlie penetration of nhich 


-will be limited to the chest-wall and -mil not 
damage the pleura or subjacent lung 

Because so much has been written on 
the mode of dissemina-bon of secondaries m 
the chest-wall, it may be assumed that all 
are fanuhar with the prevaihng theones, 
and time need not be taken up in discussing 
these One point only may deserve fur- 
ther emphasis, mz , it must never be lost 
sight of m treatment that in between the 
visible or palpable nodules one should as- 
sume the presence of small islands of cells 
which are invisible to the eye and cannot 
be palpated ivith the finger, but any or all 
of which may develop if not adequately 
treated Therefore, the primary object of 
treatment is to include every particle of 
skin throughout the chest-ivall from the 
mid-hne in front around the axilla, prefer- 
ably to the mid-lme of the spine posteriorly. 
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Fig 5 Showing the typ^ of reaction which has Fig 6 A side view of the previous case demon 
been produced in very extensive cases This reaction strating the extent of the reacbon which m this case 
IS slightly more severe than is necessary and is only shows marked vesication 
used in very extensive disease. In this it 

extended well up mto the axilla and along the under 
surface of the arm, as well as over the whole chest- 
wall and supraclavicular area 


and from the clavicle above to the lower 
thoraac margm below 

Havmg felt disappointed with the avail- 
able methods some years ago, we under- 
took to treat this type of recurrence by un- 
filtered x-rays, and pushed this to the 
pomt of producmg reactions of the first, 
second, and even thud degree over the 
entue chest-wall Because it was found 
that the penetration possible by using soft 
roentgen rays was not adequate for the 
purpose, and also that the reactions, which 
were pamful, healed very slowly, we finally 
came to the conclusion that this was not 
the solution of this particular problem, al- 
though m many cases it ofiFers a very useful 
adjunct to prevaihng methods and prob- 
ably should be made use of more frequentlj’- 
than IS the case at present It is doubtful 
however, if this method of treatment 


should be used over areas larger than about 
SIX mches square, as the reactions are mod- 
erately pamJFuI and tend to heal slowly with 
considerable scarrmg and telangiectasis 
later 

Finally, after numerous experiments, 
we adopted the method here reported 
which has now been m use for over a year 
and which seems to offer a satisfactory 
answer to more points in the problem than 
any other method which we ha\e been 
able to discover up to the present time 
The shortcommgs of this method mil be 
pointed out a little later 

The method consists in fitting to the 
patient’s body a radium apphcator which 
we have called ‘ the radium jacket ” The 
foundation of this jacket consists of a 
layer of felt half a centimeter thick w hich is 
accurately fitted to the patient’s body by 
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Fie 7 Showing the type of reaction produced Fig 8 Showing the type of case whi^ is con- 
by a modified jacket which {hd not extend over the sidered suitable for treatment This one happens to 
whole chest-wall be a primary lesion m which no surgical operation 

has b^n done and dmicallj is well on the way to 
becommg a cancer en cutrasse This case is still 
under treatment having already made remarkable 
improvement following the application of the radium 
jacket 


the dressmaker To this, in the onginal 
form of the jacket, rows of radium needles 
were stitched as shown in the photograph, 
and accurately spaced from each other, so 
arranged as to pronde a perfectly even 
irradiation of the entire chest-wall, from 
the mid-line in front around posteriorly as 
far as it was thought desirable to extend 
the jacket In some cases this has gone as 
far as the mid-lme of the spine Later, in 
order to minimize the handling of needles 
and the stitcliing of them m place, con- 
tainers were made by which the needles are 
slipped into pockets These pockets arc 
prepared in long strips and any number can 
lie cut off to suit the mdn idual case They 
arc laid on tlic felt and held m place by 
adhesne Wlien sufllcicut needles ha\e 
been attached to the felt to cover the de- 


sired area, the whole package is enclosed 
m pure gum rubber and sealed, and m 
this form is applied to the patient’s chest 
It m turn is bandaged m position, and the 
patient wears the jacket for a period of time 
which is determined by the radium content 
of the needles and the filtration of their 
w'all The needles, 60 mm , m length, 
which have been used for this purpose, 
contain three rmlhgrams of radium ele- 
ment, and have a w all thickness of 0 8 mm 
of platinum of the standard platinum ind- 
ium tjTie Approximately 100 of these 
needles are used m the full radium jacket 
and, with the ver>' high filtration resulting 
in a hard gamma ray radiation and the dis- 
tance from the skin, it is nccessarj' to lea\ e 
them in position from 90 to 100 hours in 
order to secure the desired effect 
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The reaction which follows is a fairly 
severe first to second degree eiythema with 
vesication and requires very particular 
care in its treatment Occasionally, it is 
accompamed by temperature and con- 
stitutional symptoms sufficient to require 
the hospitahzation of the patient The 
treatment which has been found most 
satisfactory to the comfort of the patient 
IS the apphcation of a cream consistmg of 
zinc oxide and castor oil, equal parts by 
weight, which is apphed immediately 
followmg the removal of the jacket and 
until the reaction has entirely healed 
The cream is applied thickly on gauze, the 
bandage being changed morning and eve- 
nmg 

Many modifications of this method of 
treatment are possible m patients m whom 
the secondanes are less extensive and who 
do not require a full jacket For this pur- 
pose, local packs of any dimension or 
shape may be made up for apphcation to 
local areas along the hne of mcision or 
elsewhere on the chest-waU For deep m- 
volvement m the axilla, the radiation is 
not considered sufficiently penetratmg nor 
IS it recommended under these circum- 
stances 

This treatment has been tried out m a 
different type of case, and the results so far 
secured are promismg, but further infor- 
mation wdl be necessary m order to com- 
pletely evaluate the method These have 
been very advanced cases m which a 
prompt local recurrence would be expected 
from the ordinary surgical method of 
treatment In addition, the length of 
time required for adequate pre-operative 
radiation was impossible owmg to the 
patient’s circumstances Accordingly, a 
radical operation was done and the radium 
jacket apphed immediately foUomng the 
heahng of the skm flap The treatment 
is considered a prophylactic precaution 
against local recurrence m the chest- wall or 
axilla Up to the tune of the ivnting of 
this paper, there has not been a case in 
which local secondaries developed following 
the procedure outhned 


Results of RTcotirieui — In the enrher 
cases treated by this method, the disease 
was of a very extensive nature and con 
sidered quite hopeless by all the available 
standard methods of treatment In the 
majority of these cases, the local lesion dis 
appeared followmg the apphcation of the 
jacket, but later remote metastases de 
veloped and it is doubtful if the hves of 
these particular patients were prolonged to 
any extent by the treatment 
In a more favorable group of cases, 
however, m which remote metastases were 
not present and the local secondanes were 
less extensive, the results have been ex- 
tremely satisfactory, and it has been felt 
that the method presented a defimte im 
provement over existing available methods 
The present report is offered as a pre 
himnary one, and if the early favorable 
results are substantiated by further work, 
a more detailed report wfll be made at a 
later tune 

Disadvantages of tJie Method — The two 
disadvantages of this method up to the 
present tune are as follows 

1 In several cases there has been a 
rather severe constitutional reacbon, ac 
compamed by temperature and a moder 
ate degree of shock which has required the 
hospitalization of the patient for several 
weeks 

2 If the treatment fails to control the 
disease, it results m a fairly marked degree 
of devutahzation of bssue and subsequent 
treatments by any method are rendered 
difficult or impossible 

In spite of these and a number of other 
rmnor objections, the results m those cases 
which have been observed have been dis- 
tinctly superior to anjdhing we have seen 
in our own work by other methods of 
treatment Also, it appears to offer at 
least an altemabve method of treatment in 
a diSicuIt field, havmg the great advantage 
of a highly penetrabng hard gamma radia- 
tion, winch can be apphed over a v^ery wide 
area and yet does not penetrate so deepl) 
as to damage the underlyng delicate 
structures of the lung and pleura 


THE CUMULATIVE DOSE WITH MULTIPLE FIELDS' 

By M C REINHARD and H L GOLTZ, Buffalo, N Y 

From the State Institute for the Study of Malignant Diseases, Burton T Sunpson, M D , 

Director 


j| N A recent publication (1) the authors 
endeavored to point out that when the 
protracted method of radiation is used, 
the mere statement of total dose gives m- 
sufficient information concertung the ac- 
cumulation of the so-called radiation effect 
m the skm It was also mdicated that if 
mcrements of the order of those ordinarily 
used m therapy were apphed at one-, two-, 
or three-day mtervals, there resulted a 
condition of eqmhbnum m the area radi- 
ated, when the loss of radiation effect per 
day compensated the mcrement added on 
that day , but if the mcrement were larger 
a condition of eqmhbnum was not at- 
tained, and the cumulative dose curve 
reached a defimte peak The maximum 
value of this peak was arbitrarily selected 
as 2,000 r (tissue dose), which, accordmg 
to Mattick (2), represents a very marked 
reaction of the skm, bordermg on epider- 
molysis No cumulative dose calculated 
using a loss coeffiaent of 0 08 per day for 
effective wave length of 0 16 A , and 
charted m the previous paper, reached a 
peak or a condition of eqmhbnum exceed- 
ing 2,000 r 

The present paper is a contmuation of 
the first, but whereas the first paper dealt 
with the skm doses ivith single fields, this 
paper refers to the doses accumulated m 
the skm when multiple ports of entry are 
used m such a way that there is overlapping 
of the beams at the vanous ports How- 
ever, when calculating the doses accumu- 
lating m the skin under these conditions, 
tlie problem is more involved 

In the first paper, where one field was 
used, it was possible to calculate and con- 
struct cumulative dosage cuives to fit ac- 
tual working conditions Witli mulUple 
I^s of cntr^^ however, this cannot be 
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done, because with opposite fields, the 
amount of radiation penetrating to the 
opposite skm will depend on the target- 
skm distance, the field size, the diameter 
of the part irradiated, and to a lesser ex- 
tent on the wave length, while with adja- 
cent fields the amount of overlapping wiU 
vary dependmg on the proximity of the 
fields, m addition to the factors mentioned 
above Therefore to construct standard 
curves for multiple fields which would be 
comparable to those published for one 
field, it would be necessary to make mdi- 
vidual curves to satisfy all of the variables 
mentioned We have, therefore, based 
our calculations on two-depth mtensities 
representmg no particular combmation 
of factors 

WTien a beam penetrates an appreciable 
thickness of tissue, there is a change in 
wave length It has been shown by 
Quimby and McNatten (3) that a beam 
of radiation havmg a half value layer of 
0 45 millim eter of copper at the surface 
IS changed m quahty to one havmg a half 
value layer of 0 26 millimeter of copper 
after passmg through 10 centimeters of 
tissue Weatherwax (4) has shown that 
as the wave length changes the loss of ra- 
diation effect per day also changes We 
should use, therefore, a larger loss coeflB- 
cient for the beam from the second port, 
smee its wave length has been increased 
due to the scattering process However, 
m cases m which the diameter of the part 
irradiated is small, the change m wave 
length IS sbght, and therefore the use of 
the loss coefficient associated with the in- 
cident beam will produce an error so small 
as to be negligible On the other hand, 
when the diameter is large, the change in 
wave length is greater, but m this case the 
relative mtensity is reduced to such an 
extent that the use of the large coeffiaent 
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with a small mtensity would not change 
the net result sufBaently to warrant 
its use Furthermore, the error resultmg 
from this disregard of the vanation m the 
loss coeffiaent with the wave length is on 
the safe side, since the loss is greater than 
that calculated and the actual cumulative 
dose is, therefore, shghtly less than the 
calculated dose, leaving a margm of safety 
In addition to the loss coeffiaent vary- 
ing with wave length, there is also the prob- 
lem of the variation of dosage with wave 
length when combimng two doses of ra- 
diation of different quahties For ex- 
ample, when radiatmg a pelvis with an 
anterior and a posterior port, the anterior 
skm may recave a total dose of 2,000 r of 
effective wave length 0 16 A and m addi- 
tion, from the posterior port, a total dose 
of 400 r, which by lortue of the Compton 
effect ma 3 ’^ have an effective wave length 
of 0 24 A In order to simplify the cal- 
culations, we are forced to disregard this 
variation m dosage with wave length, and 
have combmed the two values as one dose 
In disregardmg this variation the error in- 
troduced will tend to balance that men- 
tioned m the preceding paragraph 


The cumulative doses as presented in 
this paper are, therefore, subject to these 
cntiasms and represent approximate val 
ues The purpose of the calculabons is 
to emphasize the possibihbes of amving 
at conditions of eqmhbnum by varymgthe 
increment, and to pomt out the relabon 
between the total and the cumulative dose, 
rather than to give specific information as 
to defimte dosage The two depth inten- 
sities mentioned earher have arbitranlv 
been selected as 15 per cent, to represent a 
typical depth dose with large diameters, and 
30 per cent, to represent a typical depth 
dose with small diametas 

Calculations of the cumulative dose 
have been made usmg various inaements 
with both depth intensities and a loss co- 
effiaent of 0 08 per day The results of 
these calculations when two fields are 
used are shown m Figure 1, in which the in- 
crements are 100 r, 200 r, 240 r, and 300 
r, with a depth intensity of 15 per cent, 
and m Figure 2, in which the same incre- 
ments are used with a depth intensitj of 
30 per cent For the sake of clearness 
and brexnty, onh the cumulatixe dosage 
values immediatel} foUoiving the treat- 
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ments to the first portal are plotted on 
these graphs The broken hne of Curve 
A m Figure 1 shows the increment added 


the radiation apphed to the second port, 
with the accompanymg loss withm the 
next 24 hours, followed by the addition of 




oji one div to Port I, the accom 
loss iMllnn the next 24 hours, tl 
ncUhtion to the skin of the first pi 


the full increment to Port I, etc In this 
case the first port received alternately 100 
r and on the folloiving day 15 r from the 
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second port The daily depreciation is 
shown by the downward slope and the 
amount added by the perpendicular Ime 


CHART I TWO FIELDS RADIATED, ALTER- 


Direct 

*15% 

Total 

NATING DAILY 

Total 

Dose Increment dajs Status 

Total Cumu- 

lative 

2,000 r 

300 r 

2 300 r f 40 r 100 r 40 equilibrium 

Direct 

‘30% 

Tot^ 

2 000r 
600r 
2G00r 

840 r 100 r 

40 equilibrium 

Direct 

*15% 

Tot^ 

4,000 r 
600r 
4000r 

1,450 r 200 r 

40 equilibrium 

Direct 

*30% 

Total 

4,000 r 

1.200 T 

5.200 r 

1 650r 200 r 

40 equilibrium 

Direct 

*15% 

Tot^ 

3,900 r 
702 r 

4 602r 

2,010 r 300 r 

25 peak 

Direct 

*30% 

Total 

2,700 r 
810 r 
3,510 r 

3,000 r 300 r 

18 peak. 

Direct 

*15% 

Total 

4800r 
720 r 
S520r 

1,780 r 240 r 

40 equilibnum 

Direct 

40% 

Total 

4 800r 
1,440 r 
6,240 r 

2 000 r 240 r 

40 equilibnum 

Direct 

*15% 

*16% 

Total 

THREE FIEEDS ROTATED DMLT 

4,200 r 

585 r 

585r 

5 370 r 1,700 r 300 r 40 equilibnum 

Direct 

*30% 

*30% 

Total 

3,600 r 
990 r 
990 r 

5 580r 

2 020 r 300 r 

34 peak 

Direct 

:!ll 

Total 

3 200r 
420 r 
420 r 

4 040r 

2 000 r 400r 

22 peak 

Direct 

*30% 

*30% 

Total 

2,280 r** 
600r 
600r 
3,480 r 

2,000 r 400 r 

10 peak 


* Radiation received by the sLin of the first port 
from the increment apphed to the other port or ports 
•* The increment on the sixteenth da> was reduced 
from 400 r to 280 r m order to avoid a cumulative dose 
exceedmg 2 000 r 

It IS evident irom the curves m Figures 
1 and 2 that increments of 240 r or less, 
when apphed to two fields altematmg 
daily with the depth intensities shown, 
produce a condition of equihbnum at dos- 
age levels less than 2,000 r Were these 
mcrements to be used at greater tune in- 
terv'als or should there be slaps due to 


Sundays and holidays, the level of eqmlib 
num would be considerably lower 
As shown by Curves D in Figures 1 and 
2, increments of 300 r reach a peak lalue 
of 2,000 r in 25 days with a transmitted 
mtensity of 15 per cent, while mth a trans- 
imtted intensity of 30 per cent from the 
second portal, a peak is attained in IS 
days The dotted lines of Curves D m 
Figures 1 and 2, and Cim^e B in Figure 3 
show the loss from day to day following 
the attainment of the peak condition A 
similar loss, of course, follows conditions 
of equihbnum when the treatments end 
Obviously, larger mcrements would reach 
this peak m a shorter tune 
From the preceding discussion as well 
as from the information pubhshed m the 
previous paper, it is evident that when 
the tune interval is mcreased the incre- 
ment should be increased m order to ob- 
tam a peak value, otherwise the cumula- 
tive dose reaches a condition of equihbnum 
at a low level This is particularly sig- 
nificant when three or more ports of entry 
are used, and the treatments are rotated 
so that each field is radiated every third 
day, as is frequently done m therapeutic 
practice Assummg that a field is radiated 
with a dose of 100 per cent, and that the 
depth intensity at this pomt is 30 per cent 
from the two other ports (15 per cent from 
each), the calculations of the cumulabve 
dose with 300 r and also ivith 400 r per 
field per day are shown graphically m 
Figure 3 The cumulative dosage curve 
for the 300 r mcrement (Figure 3, Curve 
A) reaches a level of equihbnum at about 
1,700 r, whereas the curve for the 400 r 
increment (Figure 3, Curve B) reaches a 
peak of 2,000 r on the twenty-second day 
Dosage increments less than 300 r, given 
m this maimer, would, of course, build up 
to a lower level of equihbnum 

When four or more portals are used 
and the treatments are rotated daily so 
that each port is radiated every fourth 
day, the loss of radiation effect from any 
one of the fields is considerable before 
that field is agam radiated Therefore^ 
in order to build up the dosage to a 1 J"' 
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level of equilibnvun or a peak of 2,000 r, 
it IS necessary to use larger increments 
For example, a dose of 400 r every fourth 
day, with 15 per cent, or 60 r, bemg con- 
tributed from each of the other three 
fields on each of the mtervemng days, 
would result m a condition of equihbnum 
at a cumulative dosage level of 1,950 r on 
or about the fortieth day, whereas a dose 
of 500 r every fourth day with 15 per cent 
being contributed from the other three 
fields on the mtervemng days, would re- 
sult in a peak of 2,000 r after only three 
weeks 

A companson of the total dose with the 
cumulative dose for the vanous increments 
and depth mtensities mentioned is given 
in Chart I This companson emphasizes 


the fact that the mere statement of the 
total dose gives no clue to the cumulative 
or, as it is sometimes called, the effective 
dose 

The total amount of radiation compared 
with the cumulative values as calculated, 
for the following conditions, is given in 
chart form 
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THE CLINICAL SIGNIFICANCE OF PNEUMOPERITONEUM' 

By LEWIS J FRIEDMAN, M D , New York City 
Director of Roentgen-ray Department, BeUevue Hospital 


T =HE clinical significance of pnenmo- 
pentonenm vanes with the mode of 
entry of a gas mto the pentoneal cavity 
The presence of a gas in the abdominal 
cavity can be demonstrated fluoroscopi- 



Fig 1 A case of ruptured duodenal ulcer The 
arrows point to the presence of air in the subphrenic 
spaces 



Fig 2 The arrows point to the almost complete 
obscuration of the subphremc space on the right bj 
an abscess which has extended into the thorax 


cally and radiographically, therein l^nng its 
importance chnically Roentgenologically , 
the presence of a gas mtra-abdominally is 
recognized by a dark semilunar shadow in 
the subphremc spaces Although no defi- 
mte determmation has been made as to the 
smallest amount of a gas that wiU cast a 
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shadow. It IS beheved that as little as 50 c c 
may be visualized on an x-ray film 
Pneumopentoneum may occur spontane- 
ously or it may be induced for diagnostic 
purposes It is also employed as a thera- 
peutic measine m tuberailous pentomtis 
Spontaneous pneumopentoneum is pro- 
duced when rupture of a hollow viscus oc- 
curs Lesions predisposmg to this accident 
are as follows gastnc or duodenal ulcer, 
ileal ulcer comphcatmg typhoid fever, 
rupture of the unnary bladder, and per- 
foratmg abdominal wounds 

Cortle and Spalding (1) found the roent- 
gen-ray demonstration of pneumopen- 
toneum m a perforated ulcer to be of more 
value than the search for dimimshed liver 
dullness Other observers (2) report the 
presence of air m the subphrenic space in 
from 50 to 85 7 per cent of bonafide per- 
forated ulcers In the few cases the author 
has obser%'ed, aU revealed a pneumopen- 
toneiun In rupture of the unnary blad- 
der, the mtroduction of air through the 
urethra resulted in its accumulation in the 
subphremc spaces 

Induced Pneumopenioneum — Occasion- 
ally, air IS introduced mto the pentoneal 
cavity durmg an attempted pneumothorax 
For diagnostic purposes, it is usually in- 
jected transabdommally, m the female the 
abdommal cavity may ^so be filled with air 
by transuterme msufflation 

While it IS true that the use of pneumo- 
pentoneum for diagnostic purposes has 
been developed mto a practical and safe 
procedure, its employment has been 
relegated to the past several times, since 
its onginal description by Kelhng, in 1902, 
and Stewart and Stem (3) m 1919 It is 
frequently forgotten to-day m the maze of 
diagnostic methods To Sante (4), of 
St Louis, much credit is due for reducing 
the rather mtncate methods of older in- 
vestigators to a techmc which is of value 
for its sheer simpliat) 


290 


FRIEDMAN PNEUMOPERITONEUM 


291 



Fig 3* The arrow m this photograph points to 
induration of the abdominal soft tissues at the site 
of a liver abscess Note the absence of air between 
the visceral and panetal peritoneum 



Fig 4 A case of carcinoma of the liver The 
irrcgulnntj in contour of on enlarged liver and 
fixation IS apparent 


Induced pneumoperitoneum for diagnos- 
tic purpose IS a comparatively innocuous 
procedure and the indications for its per- 
formance may be bnefly outlined as 
follow s 

1 To differentiate basal mtrathoraac 
pathology from subphremc disease A 
subphrcnic abscess will prevent the ac- 
cumulation of air in the subdiaphragmatic 
space 

- To sUid\ tlie In or outline A liver 
abscess, if superficial and ‘‘pointing,” will 



Fig 5 In the absence of a hemidiaphragm, the 
production of pneumopentoneum alM causes a 
pneumothorax The resulting pneumothorax and 
the collapsed lung can be seen above the coils of 
intestines Fdm reproduced here was taken in the 
right lateral decubitus position 

be clearly visuahzed especially if the sur- 
face of the bver is adherent to the panetal 
pentoneum This phenomenon can be 
clearly seen on films taken m the lateral 
decubitus and supme positions 

3 To determine the relation of a mass 
m the left upper quadrant to the spleen 

4 To differentiate eventration from 
herniation or absence of a leaf of the dia- 
phragm 

5 To demonstrate and study the rela- 
tive position of a retroperitoneal neoplasm 
to normal structures 

0 To study the uterus and adnexa for 
serm-pedunculated sub-serous tumors, ova- 
nan neoplasms, or cysts If a film of 
the pelvis is taken m a modified Suns’ 
position and loops of intestme are retained, 
the presence of adhesions can be presumed 

The contra-mdications for diagnostic 
pneumopentoneum vary woth the method 
of introduction of the au 

1 The contra-mdications in the trans- 
pentoneal method are as follow^s (a) 
enormous asates, (b) extreme obesity, 
(c) acute pentomtis, (d) repeated laparot- 
omies, and (e) senously impaued heart 

2 The contra-mdications m the trans- 
utenne method comprise the following 
in addition to those mentioned above 
(a) pregnancy, (b) menstruation, (c) 
suppuratii e processes of the genital tract, 
and (<f) acute adnexal inflammation 



THE CLINICAL SIGNIFICANCE OF PNEUMOPERITONEUM’ 

B^’ LEWIS J FRIEmiAN, M D , New York City 
Director of Roentgen-ray Department, Bdlevne Hospital 


clinical significance of pnemno- 
I pentoneum vanes with the mode of 
entry of a gas into the pentoneal canty 
The presence of a gas in the abdominal 
cavity can be demonstrated fluoroscopi- 



Fig 1 A case of ruptured duodenal ulcer The 
arroirs point to the presence of air in the stibphrenic 
spaces 



Fig 2 The arroirs point to the almost complete 
obscuration of the subphreaic space on the nght by 
an abscess which has extended into the thorax 


call}’’ and radiographically, therem lying its 
importance chnicall}’’ Roentgenologically, 
the presence of a gas intra-abdominally is 
recognized by a dark semilunar shadow in 
the subphremc spaces Although no defi- 
mte determination has been made as to the 
smallest amount of a gas that mil cast a 

‘Accepted for publication April 30 1934 


shadow, it IS beheved that as little as 50 c c 
may be visualized on an \-ray film 
Pneumopentoneum may occur spontane- 
ously or it may be induced for diagnostic 
purposes It is also employed as a thera- 
peutic measure w tuberculous pentonitis 
Spontaneous pneumopentoneum is pro- 
duced when rupture of a hollow nscus oc- 
curs Lesions predisposmg to this accident 
are as follows gastnc or duodenal ulcer, 
ileal ulcer comphcatmg tj^phoid fever, 
rupture of the urinary bladder, and per- 
foratmg abdominal wounds 

Cortle and Spaldmg (1) found the roent- 
gen-ra)’’ demonstration of pneumopen- 
toneum m a perforated ulcer to be of more 
value than the search for dmumshed hi'er 
dullness Other obsen^ers (2) report the 
presence of air m the subphremc space m 
from 50 to 85 7 per cent of bonafide per- 
forated ulcers In the few cases the author 
has obser\‘ed, all revealed a pneumopen- 
toneum In rupture of the unnary blad- 
der, the introduction of air through the 
urethra resulted m its accumulation in the 
subphremc spaces 

Induced Pueuvwperitoneiim — Occasion- 
ally, air IS introduced mto the pentoneal 
cavity during an attempted pneumothora-\ 
For diagnostic purposes, it is usually in- 
jected transabdommally, m the female the 
abdommal cavity ma} also be filled mth air 
by transutenne msufflation 

t^Tule it IS true that the use of pneumo- 
pentoneum for diagnostic purposes has 
been developed mto a practical and safe 
procedure, its employmient has been 
relegated to the past seieral times, since 
Its onginal description by Kellmg m 1W2, 
and Stewart and Stem (3) m 19YI It is 
frequently forgotten to-day m the maze of 
diagnostic methods To Santo (4) of 
St Louis, much credit is due for redunng 
the rather intricate methods of older in- 
vestigators to a techmc which is of \alue 
for Its sheer simphat) 
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Preparation of the Patient — It is advis- 
able that an apenent be adimmstered the 
night before, and a cleansing enema be 
given within the hour or so precedmg the 
examination The urmary bladder must 
be emptied ather by voiding or catheteriza- 
tion It IS also advisable that one-si\th 
gram of morphme sulphate with atropine be 
administered fifteen minutes before the ex- 
amination to allay fear and apprehensive- 
ness The gases employed for this pro- 
cedure are carbon dioxide, oxygen, or 
pure air For all practical purposes, air, 
m spite of its slow dissipation, is a suitable 
contrast medium in diagnostic pneumoperi- 
toneum since it causes no disagreeable 
effects 

Technic — 1 Transutenne inflation 
may be accompbsbed providing one or 
botih tubes are patent, and it should ob- 
viously be performed m mamed women 
only For diagnostic purposes, about 700 
c c to one litre may be introduced, or until 
the hver dullness is obhterated 

2 The transabdommal route Surgi- 
cal asepsis must be observed The lumbar 
puncture needle with the stylet m situ is 
inserted slowly but persistently at a point 
one and one-half mches to the left and be- 
low the level of the umbihcus imtil the 
pentoneum is perforated At the moment 
the peritoneum is pierced, the patient usu- 
ally expenences a sudden sharp pain and 
the operator will feel as if an emptv cavitj' 
has been entered The needle is then con- 
nected to a Potame aspirator 

Auscultation of the abdomen will reveal 
a loud gurghng sound as the piston is 
plunged into the barrel of the s^mnge The 
absence of this sound indicates that the 
needle has not entered the abdominal 
caMtj Wdien assured that the needle 
has been properly introduced, about 1,000 
cc of air IS slowly injected, or until the 
In cr dullness is obliterated 
Radiographs are then taken in the fol- 
lowing positions antcropostenor, right 
and left lateral decubitus, right and left 
lateral supine, and sitting For the study 


of the pelvic viscera, particularly m the 
female, the pelvis is elevated about 28° 
and the exposures made in the antero- 
postenor and postero-antenor positions 
Usually the patient expenences a sense of 
fullness withm toleration Should undue 
discomfort occur, the needle may be re- 
introduced and the air hberated 


CONCLUSIONS 

1 The presence of an intra-abdomi- 
nally, m other than mduced pneumopen- 
toneum has an important chracal signifi- 
cance 

2 Pneumopentoneum naturally has its 
lirmtations, and its promiscuous use is m- 
advisable As one author aptly cautioned, 
“Don’t do this work for idle curiosity ’’ 

3 Pneumopentoneum and intrauterme 
instillation of iodized oil, when used con- 
jointly, will yield more diagnostic informa- 
tion, m some cases, then either procedure 
alone 

4 In the use of this diagnostic pro- 
cedure, the co-operation between either the 
surgeon, gynecologist or internist, mth the 
roentgenologist, is imperative 


REFERENCES 

(1) CoRTLE G F , and Spalding O B Ann 
Surg 1927, 85, 450 

(2) Mattinoli C W New Orleans Med and 
Surg Jour , 1931, 84, 18 

Vaughan, R T and Singer H A Surg , 
Gynec and Obst 1929 49, 593 

Wolfson W L and Gra\ I Ann Surg 
1929 89, 2G4 

(3) Stewart W H and Stein. A Roentgea- 
ra> Study of the Abdominal Organ Folio i mg Oxygen 
Inflation of the Peritoneal Cavity Am Jour Roent- 
genol November 1919 6, 533 

(4) Sante L R Simplified Pneumopentoneum 
Technic Am Jour Roentgenol October 1922 9, 
OlS-622 

(5) Van Zwaleu-enburc J G Pcl>cographj 
Jour Radiol March 1922 3, 74-79 

(G) Stein I r and Arens R A Iodized Oil and 
Pneumopentoneum for G\ nccology Radiologt June, 
1927_8, 494 

(<) Sante L R The Detection of Retroperi- 
toneal Masses b> Aid of Pneumopentoneum Am 
Jour Roentgenol March, 1921 8, 129 

(S) \ AX Zu alew FNniiRG J G and Peterson, 
R Pneumopentoneum of the Pelt is Am Jour 
Roentgenol January 1921 8, 12 

(9) Rudin I C Subphreme Pneumopentoneum 
Am Jour Roentgenol March 1921 8, 120 

(10) Petprson R X-ray after Inflation of Pelwc 
Cants Surg Gynec and Ohsl August 1921, p 134 



292 


Radiology 


The dangers of pneumoperitoneum are 
extremely few, and although hazards were 
not encountered by the author, they must be 
considered The few casualties that have 
occurred accordmg to the reference m 


- Puncture of the mfenor or superficial 
epigastnc artenes is a possibility, but the 
simple expedient of removing the cannula 
and re-msertmg it above or below the 
course of the artery will correct the evil 



Fig 6 Copy of radiograph taken in the nght lateral decubitus position 
Observe the fixation and size of the mass (m) which is anterior to the kidnc> (i) 
(the roentgen rays were directed postcro anteriorly) 

Fig 7 A radiograph of the same patient as shown in Figure 6 taken in the 
lateral supine position The arrow a points to the loops of the intestines the 
arrow b points to the tumor situated in front of the fadnev At operation a 
large cjst contaming a sebaceous material was found at the site reported 


the hterature are credited to the early era 
of experimentation with this diagnostic 
method It is reasonable to assume that, 
with more careful selection of patients, no 
serious results should be encountered 
The follovung comphcations, however, 
must be considered 

1 Embohsm, this theoretical possi- 
bdit}’’ of fatality is dismissed from practical 
consideration by most investigators 


3 Perforation of the bowel Jacob- 
ains, of Stockholm, who revived this diag- 
nostic procedure in 1910, proved b} his 
expenraents on cadavers the inability to 
puncture the hollow \ iscera on piercmg the 
abdoihmal wall 

4 The production of subcutaneous 
emphysema mav'^ result if the needle has 
not been entirely introduced However, 
the accumulated air is rapidh absorbed, 
and no ill effects are usuall} expenonced 
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to the microscope About 95 per cent of the 
hght IS said to be deflected to the side- 
piece while the rest goes up through the 


micro-adjusters {'D' and “P”) The hght 
{G) IS turned "on” and the change noted 
The bulb "carnage” is then adjusted 
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Tig 2 Photograph of apparatus used 


usual eye-picce The container, inth a 
G E photo-elcctnc cell (P E No 14), was 
attached to the former (Figs 2 and 3) 

The stnng galvanometer {K) is then 
adjusted so that when the hght (G) is 
"on,” tlic indicator mil remain at a certain 
fixed place on die scale The hght (G) 
IS turned off, and tlic smng of tlie indicator 
noted and marked by tlie needle (5) 
Wicnexer a reading is desired, tlie indi- 
cator IS brought to tins exact position, 
shown b\ the needle (5), by means of the 


(either closer or farther away from the 
object), and the distance required to 
bnng the indicator to the former mark 
noted In this way the opacity change of 
the observed Gssue is recorded in cenb- 
meter candlepower on the scale (F) 

PART TWO 

In 1910, Grasmek noted that radium 
produced an opacity in microscopically 
obseiwed tadpole tissue, w'hen it was 
exposed to adequate radiation This 



MICRO-NEPHELOMETRy AND ITS APPLICATION TO CERTAIN 
RADIATED LIVING TISSUES^ 

By WILLIA^iI M MILLAR, M D , Ctncmnah, Ohio 

From the Department of Surgery of the Umversity of Cmcmnati CoUege of Mediane and 

the Cmcmnati General Hospital 


T ==HE purpose of this paper is (1) 
to present a new instrument of 
precision for microscopic use, (2) 
to present certam quantitative data re- 
gardmg radium exposed tissue obtamed 
by^^this method 


namely, the apphcation of its principles 
to sudh laboratory methods After con- 
siderable experimentation, the following 
electrical set-up as shown m Figure 1 
was designed, found smtable, and adapted 
Figures 2 and 3 show the method apphed 


30 loo ooox:i 



Fig 1 Electrical diagram of the apparatus used throughout the evpenments 


PART ONE 

The desue for smtable quantitative 
methods of measurement m tmcroscopic 
work has repeatedly emphasized itself to 
biologic workers, and m the measure of 
opacity or nephelometry has been chiefly 
dependent upon various dyes and dilu- 
tious But these are cumbersome and 
impracticable when apphed to a hvmg 
tissue imder the high power imcroscopic 
lens The recent spectacular advance of 
the photo-electnc cell in various hues of 
mdustnal actimty suggested a solution. 


to certam radium studies which will be 
descnbed later on in this paper 
Explnnatton of Figures 2 and S — The 
umt of measurement used is a centimeter 
candlepower The tissue to be radiated 
is placed under the microscope (Fig 3) 
The hght (Fig 2), m this instance a 
smgle socket 32-candlepower automobile 
globe, IS placed at an arbitrarj' distance 
(60 to 70 cm) from the microscope 
Smtable lenses are used to make the 
hght beam as nearl} parallel as possible, 
and this is deflected up to the mirror 
through the tissue to the pnsm- attached 

iXhc pnsm is made by the Spencer Lens Companj 
of Buffalo jS ^ 
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It Will be concluded by the results played a very important part and that the 
plotted in the two Imes m Figure 5 that greater the rate of blood flow (measured 
radium causes an increase in tissue opacity by the number of capillaries m the field 


?7 j 3 

?S '' 5 

fJ i 7 
fz\t 


BMlIi i iiiih iiii ii i irii niii 


iDaasH£aEaa&anHnmBnnn 

!■■■■ 

IBEBB 
iiiBB 


8aa B8B8ais8ia88i8iaBg 

SaBB8BB8B88B8B888888gBa8Bl 

gsasgBgggBgggaagaaiMBBgmel 




id 

1S( 

1C 




111 





296 


radiology 


was independently confirmed by us, m 
1932 The desire to obtain quantitafave 
data lead to the development of our 


Procedure tadpole was anes- 
thetized with chloretone solution,* placed 
m a Petn dish, and the high-power micro 
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Fig 3 Photograph of microscope showing the attached photo-electric cell 


photo-electnc nephelometer and its apph- 
cation to further and more complete ob- 
sen'^ations In a study of the tadpole 
tail, data were recorded which can best be 
shown m Figure 5 


r_ — — , 



T^AD/Un /V£-£OL£ AzOLOf/? 

Fig 4 Photograph of radium needle holder which 
attaihicd to the mieroscope 


scope focused upon it A constant posi- 
tion was secured by using a small piece 
of folded lead to fasten the tail and to 
present oscillaPon The nephelometer 
was then used m the manner desenbed 
above, the readmgs were taken at given 
mtenmls 

Radium — Si\ needles, each with 12 5 
mm of radium placed at their points, 
were used throughout the experiments 
The wall thickness of each needle nas 
stated to be 0 5 centimeter of platinum 
They were fastened firmly to the micro- 
scope b}^ means of the holder illustrated 
in Figure 4 The center of this 75 mm 
“rmg” was always kept at tlic same dis- 
tance (1 cm ) from the center of the lens 
or the point of magnificaPon 

• Other narcotizing solutions were also used to rule 
out the possibi])t> that the chloretone alone «-as re- 
sponsible for the obsen cd changes 



PYELO-PERISTALSIS CHARACTERISTICALLY ALTERED BY INFECTION, WITH NOTES 
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m iA f ELL co-ordinated function of the 
^wfw/ various organs of our body is of 
\W W greater importance to our well- 
being than perfect anatomic structure 
Functional re-adaptation often compen- 
sates for irreparable anatomatic deficien- 
cies, with which some are or may become 
afilicted N o thinkmg roentgenologist wiU 
dehberately ormt functional mvestigations 
However, we are qmte mconsistent m 
roentgenologic recording and evaluabon of 
function, for mstance, very few of us m 
our routine roentgenologic reports mention 
the functional status following recovery 
from bone or jomt injuries, although at 
least some observations of functional abil- 
ity imght be qmte easily obtained from 
either fluoroscopic or radiographic study 
and could be of value to the attending 
physiaan, his patient, or a court We 
usualty find included m gastro-mtestmal 
reports remarks on the type and behavior 
of gastnc peristalsis, stressing at tunes the 
fact that abnormal behavior drew attention 
to an anatomic lesion , but when the colon 
IS concerned, we \ery frequently are led 
to regard temporary functional configura- 
tion as pathologic anatomy (cohtis), and 
hardlj ever make an effort to obtain in- 
formation concerning true colomc activity 
Si\-, 24-, and 4S-hour obsenmtions are 
poorly evaluated and are more and more 
regarded as a useless waste of time and 
effort Functional changes after admin- 
istration of a banum enema are hardly 
c\cr studied, yet the problem of consti- 
pation alone uould warrant more careful 
analysis, although sucli might be quite 
time-consuming WHiat percentage of 
chest examinations includes correct notes 
on the function of all demonstrable intra- 
tliora cic structures^ How frequently is 

’ Pre^tnlol iKforc the Amcnenn Confacss of Ra 
oioloKi , at ChicaRo, Sept 2S-30 13 


the marked elastiaty of the infantile me- 
diastmum rmsmterpreted as evidence of 
thymic disease? The physiology of the 
urmary passages is very rarely studied by 
roentgenologic methods, etc 

Smee the advent of excretion pyelog- 
raphy, we are facmg new problems of 
function, of which we were less conscious 
during tunes of exclusive retrograde urog- 
raphy Figure lA, which shows 18 differ- 
ent images of the same renal pelxus, was 
obtamed by senal-excretion pyelography 
durmg 30 seconds Undoubtedly, pro- 
nounced variations m the pyelographic 
appearance of renal pelves similar to these 
shown are observed by many roentgenolo- 
gists and mologists What is their sig- 
mficance? WTiich of these 18 images 
represents the normal configuration of this 
renal pelvis? Can one rely for correct 
mterpretation on a few single pyelograms 
obtamed at random foUowmg &e mtrave- 
nous injecbon of the opaque medium? To 
what extent may “blunbng” of cahees be 
regarded a rehable sign of infection? 

When attempbng an interpretabon of 
this vanable appearance of the renal pelvis 
dunng excrebon pyelography, we must 
take into considerabon the existence of 
considerable muscle bssue m the urmary 
bansportabon tracts, which is well known 
since J Henle’s publication, in 1866, in the 
“Handbuch der Systemabschen Anatomic 
des Menschen ” He describes m detail 
the renal anatomy, includmg the musde 
coat of the pelvic mucosa and the “sphme- 
ter papiUiB ” He also indicates that this 
muscle mass should have a defimte func- 
bon His painstaking, classical observa- 
tions sbll must be regarded as correct, 
though a few authors ha\e added mmor 
details J Disse, in 1902, re-mvesbgated 
the muscular elements of the renal pelns 
and desenbed sbands of longitudinal 
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amount of opaaty produced Apparently, 
the opposite condition was also equally 
true In a field m which the observer’s 
eye could not note capillaries or movmg 
cells, the change would procede with 
fair rapidity, and about one and a half 
to two hours were necessary to cause 
complete opaqueness This gradual spread 
of opaaty can best be compared by the 
maeasmg shadow of the sun durmg an 
echpse It also would seem that, if the 
degree of radiation was not too greatl}"^ 
prolonged, a partly reversible reaction 
would occur In other words, there would 
be some dimmubon of cloudmg after the 
radium was removed The suggestion 
was made that the change of density 
nught be due to a protem coagulation and 
that, m order to prove or disprove this, 
a seim-luad medium which contamed 
this constituent should be taken and 
tested m a similar manner This was done 
At first, the ordmary bactenologic dex- 
trose-acetone agar was used, and no 
cloudmg was noted But the just criti- 
cism was made that this did not contam 
a suffiaent amo-mt of protem, so pure 
egg albumen was substituted The re- 


sults are shown in Figure G, where it is 
readily seen from the plotted curve that 
no coagulation of matenal (with its re- 
sulting opaaty) occurred 

CONCLUSIONS 

1 A new quantitative mstrument for 
microscopic study is desenbed 

2 Its apphcation to radium-exposed 
tissue showed the foUowmg (a) That 
radium, m tadpole tissue exposed to it, 
gave a demonstrable change m opaaty 
which could be measured m centimeter 
candlepower umts, (b) from certain data 
obtamed, it would seem that this change 
was dependent upon the circulation present 
in the observed field 

The author wishes to thank Dr J L 
Ransohoff for the generous use of his 
radium J L Ross for his valuable 
electneal and tedmical aid, Jacob Link 
for the construction of the lead box used 
m these experiments, and Miss Mary 
Maciel for her photographs and graphs 

REFERENCE 

(1) Grasnick Arch f Mik Anat Bonn 191" 
90, 1-38 



JARRE AND GUMMING 


PYELO-PERISTALSIS 


301 


published observations on nervous ele- 
ments m the renal pelvis He found no 
nerve cells m the renal cahces, while an 
abimdance of vegetative sheathless ner- 
vous fibers could be observed, which, with 
their terminations, were found to approach 
the muscle fibers He suspected nerve 
cells m the renal pelvis proper The 
presence of these nervous elements m the 
cahcal and pelvic mucosa was considered 
responsible for the automatic tonus of the 
unnary passages and its adaptation to 
changing conditions, it was also considered 
related to the development of neuro-mus- 
cular diseases, like atony and hydrone- 
phrosis, without obstruction of the passage 
I am informed that, at the Umversity of 
Pennsylvama, a re-mvestigation of the 
muscular and nervous elements of the 
unnary passages has been recently con- 
ducted by Dr Kam under the direction 
of Professor Batson The results of this 
investigation, however, are not pubhshed 
as yet, although from personal communi- 
cation of Dr Batson it is learned that no 
important new structures were found 
Such a well-orgamzed system of muscu- 
lar tissue in the unnary passages must 
have the distinct function of contraction 
and relaxation, which is charactenstic 
of muscle fibers However, when one 
scans the text-books of physiology in re- 
gard to renal function, very httle is to be 
learned about the renal pelvis, though the 
ureter is dealt ivith somewhat more gen- 
erously The classical work of Engel- 
mann, pubhshed seventy-five years ago 
and frequently cited since, and papers of 
Sokoloff and Luchsinger, Lucas, Satam, 
IVislocki and O'Connor, Graves and 
Davidoff, Hryntschak, Gruber, Trattner, 
and others, all contain extensive and im- 
portant information concerning the ureter 
under vanous expcnmental conditions, 
but the renal pelvis is entirely overlooked 
Pcnficld states in a report concerning ure- 
teral contractions, that the renal pelvis 
normallj is the pacemaker for the trans- 
jiort of urine to the bladder, but that under 
abnormal conditions a new pacemaker 
ma\ be established somewhere else in the 


tract Text-books of urology mention re- 
nal and ureteral peristalsis m very short 
paragraphs, stating that this action and 
spasm may at times lead to misinterpre- 
tation of pyelograms A detailed analy- 
sis of the phenomenon, however, does not 
seem to exist 

It is surpnsmg that in the hterature as 
recently as 1931 a well co-ordinated func- 
tion of aU these muscular elements of the 
unnary passages was doubted and denied 
by certain authors We found m the 
proceedmgs of the Viennese Society of 
Roentgenology that on June 2, 1931, K 
Hutter stated “Transportation of unne 
in the upper two-thirds of the unnary 
tract proceeds continually without dis- 
tmet waves of contractions,” and “van- 
ous degrees of filhng of the renal pelvis are 
caused by vanous degrees of diuresis rather 
than by penstaltic action ” This state- 
ment was immediately opposed by Hryn- 
tschak, who undoubtedly knew renal and 
ureteral peristalsis quite well from personal 
expenence The first information concern- 
ing observed penstalsis of the renal pelvis 
was recorded by Wassink, who desenbed 
observation of rhythrmc peristaltic contrac- 
tions of a surgically removed hydro- 
nephrotic renal pelvis, which persisted for 
quite a while following the extirpation 
Haebler, in 1922, desenbed the differences 
in the muscular elements of the renal pel- 
vis in man and vanous mammals, and 
mentioned that he has repeatedly seen 
penstalsis of the renal pelvis and cahces 
in man and ammals Westenhoefer, in 
1922, reiterated his statement of 1914, 
remarking also that he personally informed 
Haebler and his teacher. Professor Rmgleb, 
one year pnor to Wassink’s publica- 
tion, about his conceptions of renal pens- 
talsis All observations of renal pens- 
talsis recorded so far were obtained by 
inspection of surgically prepared speci- 
mens Legueu, his co-workers, and fol- 
lowers advanced and to a certain degree 
systematized information concermng this 
function of the muscular elements by 
fluoroscopic study of the unnaiy passages, 
following the introduction of contrast 
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Case 4 (Fig l-D) Miss 
F E L History Trau 
maDc transverse myelitis 
Paralysis of bladder treated 
by permanent retention 
catheter Previous cystitis 
healed Normal renal 
function and blood chcmis 
try Duration Four years 
since spinal fracture Or- 
ganisms None Roentgen 
diagnosis Normal No 
tice complete contractions 
of various segments and re 
fjlmg from penpherj 


Case 5 (Fig I-E) Mr 
B R E History Nodis 
ease of this kidne> demon- 
strated Opposite kidnej 
removed two w ceks be 
fore — gonorrhoic pyoneph- 
rosis Roentgen diagnosis 
No anatomic pathology 
Increased capacity and al 
ternating qmte active pens 
talsis are probably re^t 
of increased load before 
complete compensation 


Case 1 (Fig 1 d) Miss 
F E R History See 
Senes 1-D Roentgen dtag 
nosis Normal Very pro- 
nounced activity No two 
images are alike Which 
single image represents the 
normal? Note occasional 
'blunting of cahces 

Case 2 (Fig 1 B) Mrs 
TEL History Durmg 
recovery from acutep) clone 
phntis Duration Sux 
weeks Organisms Es 
chenchia {B Colt) Roent 
gen diagnosis No anatomic 
pathology runctionall> — 
failure of complete calical 
contractions — residual cvn 
dence of mfection Note 
the three cjcles of pens 
taltic waxes m the upper 
infundibulum 

Case 3 (Fig 1-C) Mrs 
B , L I History Chronic 
pyelonephntis on opposite 
side This kidney not dem 
onstrably infected Roent 
gen diagnosis Anatomy 
normal Alternating weak 
peristalsis — chiefly middle 
calyx pelvis and ureteral 
bulb Probably some of 
the inhibition is due to in 
stnimentation 


Explanation of ab 
brexnations Py clog 
raphy E — Excretion 
I — Instrumental, R — 
Right L— Left 


musde fibers between the sphincter 
pillse of Henle, and the fomi\ cahas, which 
have connections to the renal capsule 
He expressed the opinion that these muscle 
fibers must have the abihty to approxi- 
mate the ^phmeter to the fornix Fur- 
thermore, he noted regularly a ^^^'^ely 
strong band of arcular muscle fibers at 
the lunction of cahces and renal pehus 
He beheved that these muscle fibers ma> 
be suffiaently strong to completely occlude 
aXseparate the cahces from the pelvis 


proper Westenhoefer, m 1914, stated 
that intraglomerular pressure alone was 
insufiiaent to transport unne from the 
glomerulus through aU tubules into the 
renal pelms He assumed that the mus- 
cular elements m the caheal mucosa act 
like a pressure and suction pump, aiding 
SSsportaM of unne through Ihc 
“„al parena,-ma and the renal pelvis 
With its vanous recess^ He knew the 
physiologic narrowings 

Sic pehis, and ureters Haebler in 19-.-, 
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studies and distinguish them from the 
work of the aforementioned observers 

(1) We employ the senal-roentgenographic 
method m contrast to the fluoroscopic, 

(2) We use chiefly excretion pyelography 
with various media Some instrumental 
pyelographic records were included, prm- 
apally to illustrate differences from excre- 
tion pyelography 

A correct conception of existmg renal 
lumina is not always gained from pyelo- 
graphic images Factors inherent to roent- 
genography of necessity mtroduce the 
foUowmg conditions which must be borne 
m mind if misconceptions are to be avoided 
umdirectional projection, distortion, ro- 
tation, overlapping, lack of sharpness, 
etc The information presented must al- 
ways be regarded as relative m view of per- 
petual changes to which all hving organs 
are subject For instance, the factors of 
fluctuating body hydration and diuresis 
must be responsible for marked varia- 
tions 

The illustrations used m connection with 
this paper were obtained m the following 
manner Cme\-filras were carefully traced 
under a reducmg lens with a sharply 
pointed pencil, they were then pnnted on 
photographic paper, silhouettes being cut 
along the traang lines which m turn were 
pasted on cardboard, faces reversed Some 
senes ivitli dehneation insufflaent for cor- 
rect tracing were reproduced photographi- 
cally and are thus shown hlany senes 
had to be omitted from consideration for 
technical reasons The average senes con- 
sisted of twenty individual pyelograms 
Exposure times vaned from one-half to 
one and one-lialf seconds, intervals aver- 
aging one-half to three-fourtlis seconds 
A rc\ oh mg Akerlund diaphragm was em- 
ployed routinely Records were obtained 
\nth respiration arrested in vanous phases , 
usually, it nas possible to secure from five 
to eight successive pyelograms mthout 
intcmiption for breathing 
A brief critical rc\ici\ of conditions in- 
cidental to tlie usual t>'pc of pyeloscopy or 
instnimciital p\clograph) and prc\ ailing 
mill serial excretion pyelography as here 


presented, is necessary in order to form a 
proper basis for the interpretation of our 
studies For pyeloscopic purposes, as ad- 
vocated by Legueu and his followers and 
for the usual instrumental pyelography, 
cystoscopy with introduction of ureteral 
catheters is necessary One can hardly 
consider such mstrumentation as physio- 
logic, and the distress ehated gives suffi- 
aent evidence of the defense mechanism 
invoked Elumnative efforts of the mus- 
cular elements of the urmary passages, 
stimulated to expulsive action against the 
foreign body which acts as a mechamcal 
block, must be very strong in some in- 
stances, as even the relatively rigid ure- 
teral catheters at times are transported 
distally over appreciable distances In 
addition, the hypertensive solution which 
is mjected into the urmary lumina, not 
only distends them beyond their normal 
or accustomed degree but undoubtedly 
also evokes a strong osmosis, depending 
in degree upon the concentration of the 
injected water soluble substance Under 
such conditions one can hardly expect 
normal motor phenomena, and we trust 
that we can show you later on characteris- 
tic behavior of the renal passages, which 
we regard as the direct result of these pro- 
cedures Reahzmg these factors, which 
undoubtedly must influence the functional 
behavior of the muscular elements, we 
are basmg this study chiefly on excretion 
pyelography Vanous contrast media 
have been used as pyelognost, skiodan and 
different uroselectan preparations Char- 
actenstically different effects of these 
preparations on the motor phenomena in 
the unnary tracts were not observed, but 
the newer preparations are better tolerated 
and produce better images At present, 
we prefer neo-iopax and neo-skiodan 
With these contrast media administered 
intravenously, we obtain our senal pyelo- 
grams, entirely avoiding instrumental or 
cliemical interference with the unnary 
lumina The only possible relatively un- 
physiologic effect might be the increased 
diuresis resulting from the injection of a 
hypertensn e solution Hon ever, this de- 
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Case 1 (Fig 2 A) Miss 
F M Htslori Dunng 
recurrence of acute pjelo- 
nephntis Organisms Esch 
rnchta (B coli) Rent 
gen diagnosis EKtreraely 
spastic renal pelvis with 
reduced capacity (edema) 
Irregular alternating pens 
talsis R E,Feb 24 1932 
(sides reversed) 

Case 2 (Fig 2 B) Mr 
X L I History Acute 
pyeloncphntis Duration 
A few days Roentgen 
diagnosis Anatomical!} 
normal marked functional 
mhibition acute infection 

Case 3 (Fig 2 C) Miss 
F M History Acute bi 
lateral pyeloncphntis Im 
pacted calculus m nght 
lower ureter Duration 
One week Escherichia (B 
Coti) Roentgen diagi osis 
Upper ureteral stncture 
Alternating pcnstalsis of 
somewhat spastic appear 
ance L E June IS 1931i 
dunng recot ery (sides re 
versed) 


Case 4 (Fig 2 D) Mr 
St K L I i?»r/ory 
Chronic osteomyelitis 
Roentgen diagnosis 
Chrome, non destructive 
p> elonephntis 

Case 5 (Fig 2 £) Miss 
F M History See pre 
ceding senes Condition 
after cliracal recovery from 
recurrent pyelonephntis 
Roentgen diagnosis Grad 
ual appearance of renal 
lumina PersisUng up^ 
ureteral stncture En 
tirely inactive pelvis L 


E Feb 24, 1932 five min- 
utes after injection 

Case 0 (Fig 2 E) Mr 
R D L I History Sep 
ticemia Bilateral hemor- 
rhagic pyeloncphntis and 
cystitis Death six months 
after pyelography No 
autopsy Duration Eight 
een months Organisms 
Escherichia (B Coli) 
Roentgen diagnosis 
Chrome non-destructive 
pyelonephntis and ureten 
tis 


Explanation of ab- 
breviations Pyelog- 
raphy E — Excretion 
I — Instrumental, R — 
Right L — Left 


media through ureteral catheters Since 
his pubhcations, dating back to 
various French, German, and American 
authors attempted to advance our knowl- 
edge concemmg these functional phenom- 
ena It IS somewhat difficult to learn from 
theu pubhcations the exact meanmg o 
them obserx'ations, and it is quite appar 
ent that the techmc employed fluoros- 
copy supplemented by a few roentgeno- 
grams taken at intervals— is chiefly r 


sponsible for these difficulties Most of 
these authors based theu studies on the 
work and conclusions of Legueu, Fey, and 
Truchot, and no important observation 
has been recorded beyond those stated 
by these French authors in t^eu book ^ 
Pyeloscopie,” pubhshed m 102 1 M ith 
the analysis of our own observations vve 
will have to refer to these important and 
valuable French pubhcations Two 

pnnapal features characterize our own 
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studies and distinguish them from the 
work of the aforementioned observers 

(1) We employ the senal-roentgenographic 
method m contrast to the fluoroscopic, 

(2) We use chiefly excretion pyelography 
with various media Some instrumental 
pyelographic records were mduded, prm- 
apally to illustrate differences from excre- 
tion pyelography 

A correct conception of existmg renal 
lumma is not always gamed from pyelo- 
graphic images Factors inherent to roent- 
genography of necessity introduce the 
foUowmg conditions which must be borne 
m mind if misconceptions are to be avoided 
umdirectional projection, distortion, ro- 
tation, overlapping, lack of sharpness, 
etc The information presented must al- 
ways be regarded as relative m view of per- 
petual changes to which all living organs 
are subject For instance, the factors of 
fluctuating body hydration and diuresis 
must be responsible for marked varia- 
tions 

The illustrations used in connection with 
this paper were obtamed m the following 
manner Cinex-films were carefully traced 
under a reduang lens with a sharply 
pointed pencil , they were then pnnted on 
photographic paper, silhouettes being cut 
along the tracing hnes which in turn were 
pasted on cardboard, faces reversed Some 
senes with dehneation insufBaent for cor- 
rect tracing were reproduced photographi- 
cally and are thus shoivn Many senes 
had to be omitted from consideration for 
technical reasons The average senes con- 
sisted of twenty individual pyelograms 
Exposure times vaned from one-half to 
one and one-half seconds, intervals aver- 
aging one-half to three-fourths seconds 
A rcvoh mg Akerlund diaphragm was em- 
ployed routinely Records were obtained 
with respiration arrested m vanous phases, 
usuallv, it w’as possible to secure from five 
to eight successive pyelograms wnthout 
mtcmiptioii for breathing 
A bnef critical reinew of conditions in- 
cidental to tlic usual t)TJC of pycloscopy or 
instnimcutal pjclograph) and prc\ ailing 
with scnal excretion pjclography as here 


PYELO-PERISTAXSlS 

presented, is necessary in order to form a 
proper basis for the mterpretation of our 
studies For pyeloscopic purposes, as ad- 
vocated by Legueu and his followers and 
for the usual instrumental pyelography, 
cystoscopy with mtroduction of ureteral 
catheters is necessary One can hardly 
consider such mstrumentation as physio- 
logic, and the distress ehated gives suffi- 
aent evidence of the defense mechanism 
invoked Ehrmnative efforts of the mus- 
cular elements of the unnary passages, 
stimulated to expulsive action against the 
foreign body which acts as a mechamcal 
block, must be very strong in some in- 
stances, as even the relatively rigid ure- 
teral catheters at times are transported 
distally over appreciable distances In 
addition, the hypertensive solution which 
IS injected into the unnary lurmna, not 
only distends them beyond then normal 
or accustomed degree but undoubtedly 
also evokes a strong osmosis, depending 
m degree upon the concentration of the 
injected water soluble substance Under 
such conditions one can hardly expect 
normal motor phenomena, and we trust 
that we can show you later on charactens- 
tic behavior of the renal passages, which 
we regard as the duect result of these pro- 
cedures Reahzmg these factors, which 
undoubtedly must influence the functional 
behavior of the muscular elements, we 
are basmg this study chiefly on excretion 
pyelography Vanous contrast media 
have been used as pyelognost, skiodan and 
different uroselectan preparations Char- 
acteristically different effects of these 
preparations on the motor phenomena in 
the unnary tracts w^ere not observed, but 
the newer preparations are better tolerated 
and produce better images At present, 
we prefer neo-iopax and neo-skiodan 
Witli these contrast media administered 
intravenously, we obtain our senal pyelo- 
grams, entirely avoiding instrumental or 
chemical interference with the unnary 
lumina The only possible relatively un- 
physiologic effect might be the increased 
diuresis resulting from the injection of a 
hypertensu c solution How ei er , this de- 
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gree of diuresis should not exceed physio- 
logic hnuts and certainly occurs under 
vanous other influences (coffee, alcohohc 
beverages, etc ) 

We repeatedly attempted fluoroscopic 
observations m combmation with these 
excretion pyelographic procedures, but 
were disappointed qmte regularly The 
shadows obtamed are relatively faint, even 
m roentgenograms of good quahty, and do 
not lend themseli'^es to proper fluoroscopic 
study Therefore, we rehed exclusively 
on the serial pyelographic method This 
discourse should not be regarded as mdica- 
tive of a hostile attitude toward pye- 
loscopy We highly appreaate the work 
of Legueu and the efforts of our fnends. 
Dr H L Moms and Dr Carl Weltman, 
however, we feel that we advance a httle 
further toward the reahzation of our mu- 
tual ideal, namely, true roentgen cmematog- 
raphy At present this method is hardly 
apphcable to pyelography, as the high 
amounts of energy required for mdividual 
exposures soon would exceed the tolerance 
of the patient's tissues, there are, how- 
ever, possibihties under consideration, 
which may ehmmate these techmcal ob- 
jections 

Senes 1--S is reproduced now, because 
it illustrates tmusuaUy well the regular 
penstaltic cycles, which traverse the van- 
ous renal segments Particularly obsen^e 
the upper calyx, infundibulum, and the 
pelvis proper You will recogmze these 
penstaltic cycles on review of the twelve 
successive images reproduced This type 
of penstalsis is quite different from that 
seen dunng pyeloscopic study after the 
usual routine You will remember that 
Legueu and his followers unanimously de- 
scnbe an alternating type of penstalsis, 
dunng which contraction of the cahces is 
accompamed by relaxation and disten- 
tion of the pehns, and vice versa Here 
we have different phenomena We notice 
a progressive, descendmg pro-penstalsis, 
starting in the penpher^'- and continmng 
toward the ureter (We do not regard 
this senes as entirely normal Climcallj , 
the patient is just recoi enng from an acute 


pyelonephntis with Eschencha {colt) cul- 
tured from the urme It is observed that 
compute cahcal contractions do not occur, 
and that the formation of the ureteral bulb 
is somewhat mdistinct We consider these 
signs to be mild residual evidence of the 
previous infection, but, in view of the 
otherwise excellent functional behanor, 
we venture to give the patient a good prog- 
nosis for complete recovery ) The beauti- 
ful regulantj' of the penstaltic rhythm is 
not apparent m all following senes, be- 
cause images were not always timed as 
ideally as was mcidentaUy obtained here. 
Illustration 1-C, m contrast, shows the 
altematmg type of penstalsis, which is 
obsen^ed regularly with mstrumental se- 
nal pyelography or pyeloscopy Clini- 
cally, this patient’s kidney had to be re- 
garded as entirely normal A renew of 
the images reproduced generally shows 
larger lumina, which dunng the procedure 
gradually diminishes in size Irregular 
penstaltic waves anse here and there in 
the renal pelns, and finally you see alter- 
nating contractions, particularly of the 
middle and lower cahces and the pelns 
The ureteral bulb is well formed Ureteral 
kmks just below the uretero-pelnc junc- 
tion seen m some images are merely the 
result of inspuatorj’’ shifting We hope 
that the essential differences between these 
two types of motor phenomena, the nor- 
mal physiologic, progressive, descending 
pro-penstalsis and the altemabng type of 
penstalsis, are convmcmg The latter, 
to which we wall refer again later on, we 
beheve to be an obstructive tjqie of pens- 
talsis, or it maj'' be termed a disturbance 
of normal gradients At times, w^e have 
designated it as renal vomiting Both 
kidneys illustrated by senes 1-Z) and l-A 
are considered chmcally normal, though 
a cystitis was obseiwcd at one time In 
illustration 1-D, complete cahcal contrac- 
tions m vanous segments maj be obsen ed 
and apparent refilling from the penpherj^ 
No two, of the eighteen images of illustra- 
tion l-A mentioned aboi e, are alike This 
renal pelns undoubtedh was m a state of 
great actints The sequence of the 
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Case 1 (Fig 3 ^4) Mrs 
R I History 
pyelonephritis 
Duration Un 
Organisms Not 
Roentgen diag- 
nosis Chronic— partly de- 
structive (?) pyelonephntis 
ureteritis with strictures 
Observe complete ngidity 
of renal pelvis and upper 
ureteral segment 

Case 2 (Fig 3 5) LI 
History Condition after re- 
covery from acute low ure- 
teral obstruction — one week 
before this study Dura- 
tion About SIX months 
Organisms Not recorded 
Roentgen diagnosis 
Over distended, partly ex- 
Uarenal pelvis Develop 
ment of powerful alternat- 
ing peristalsis 

Case 3 (Fig 3 Q Mrs 
S , R I History Acute 
p> eloncphntis Diiratioi 
Very short, according to 
patient Organisms Esch- 
erichia (5 Colt) Roent 
gen diagnosis Rather 
chronic destructive pyclo- 
nephntis (Tubercle ba- 
cilli not ruled out ) Repro 
duced films 1 10, and 20 
of a senes of twenty Ap 
parent motility is simulated 
by gradual migration of Nal 
into recesses of pelvis No 
pcnslalsis whatsoever 

Case 4 (Fig 3D) M 
SRI History Re 
current pj eloncphntis pto- 
sis palpable kidney Dura 
tion Uncertain Organ 
isms Escherichia (5 Colt) 
Roentgen diagnosis 
Observation dunng quiet 
period over distention 
0\ crflow emptying with 
weak ineffective allcrml- 
ing pcnslalsis 



Case 5 (Fig 3 E) Mr 
T P L I Histon Cal 
cuius p) oncphrosis Dura 
lion i nccrtain of long 
siandmg Orgai isms Esch 
erithto (5 Coli) Roent 
gen diagnosis Destructive 
p> oncphrosis vnth calculus 
Onl> first and twentieth 
images of sents reproduced 
as no motion could be de 
tcctcd 

Case () (I ig t f) Mr 
1 R I History Infected 
hv dronephrosis iirolentis 
cystitis Duralwr Ten 
vcxrs Orgnntsirs Esch 
erichia (5 Coli) Roent 
grr diagnosis Chronic 


non destructive pyelonc 
phntis Note remaining 
compctcncj of ureteral 
sphincter, and activity of 
trinor caficcs 

Case 7 (Fig 3 G) Mrs 
D History Repeated la- 
parotomies dunng 14 jears 
at vanous hospitals She 
had appendicitis adhesions 
pus in abdomen oophonlis 
and salpingitis gaslnc ul 
cer etc The patient was 
admitted in October lb2b 
and in December, Ib2Q she 
sufTcred v\uh acute rcten 
non c>stitis Irologic ex- 
amimtton was negative 
Roerteen d agiwsis (Renal 


pclvTs) mild distention of 
pelvnsand calices, mabilit> 
at complete segmental con- 
tractions good progressive 
propcnstalsis state after 
recovery from acute pjclo- 
nephntis of short duration 
Images show phases of two 
pcnstaltic cycles 

Case 8 (Fig 3 H) Mr 
G R R I Histori Mild 
chrome py eloncphntis un- 
der treatment Duration 
From SIX to eight months 
Orgai isms Escherichia {B 
Coli) Roentgen diagnosis 
Over distention ov crflow 
emptynng Very limited 

activnty Cicatnzation in 
the upper infundibulum 
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rhythm is hot always as well apparent as 
m Senes 1-B, but the type of contractions 
can be studied qmte readily There is no 
alternation between cahces and pelvis 
proper A survey of these eighteen images 
must bnng \avidly to our mmd the possi- 
bdities of rmstaken diagnoses, ansing from 
too few pyelographic records taken at ran- 
dom Every one of these eighteen images, 
of course, must be regarded as entirely nor- 
mal, presentmg merely vanous phases of 
penstaltic cycles, and temporary blunting 
of cahces does not signify infection 

Senes l-£ shows the first deviabon from 
normal fimction Following recent extir- 
pation of the opposite kidney, it may be 
noted that this kidney is carrymg an ex- 
cess load The size of the renal lumma 
and the pronounced activity, showmg a 
tendency toward altematmg contractions, 
are regarded as the results of loss of bal- 
ance between excretory load and carrymg 
abihty, or mcomplete adaptation to new 
conditions We want to draw particular 
attention to the fact that complete con- 
tractions of vanous cahcal segments occur , 
this we consider to be an important pomt 
for the mterpretabon of the absence of 
chrome infecbon 

A remark concemmg the physiologic 
content, capaaty, and so-called emptying 
time of the renal pelvis will be justified 
m this conneebon The five senes pre- 
sented show the renal pelvis more or less 
filled As seen with excrebon pyelo- 
grams, it is never entirely empty, but its 
content and capacity may vary widely 
under fl.uctuatmg mtnnsic and extrmsic 
condibons Content and capacity are 
not synonymous terms, the latter de- 
pends on the degree of elasticity, the for- 
mer chiefly on the tonus of the mucosa 
The normal renal pelvis undoubtedly can 
adapt itself qmte readily to vanous con- 
libons of body hydrabon, diuresis, and a 
aertam impairment of evacuabon, as it 
iccurs physiologically with mcreasmg fill- 
ing of the bladder Infonnabon about 
factors mfluencmg the pelvic tonus is lack- 
ng “Emptymg tune” must be consid- 
ned a logical error and could only be con- 


ceived under condibons of instrumental 
pyelography and pyeloscopy with foreign 
matenal introduced artificially The ques- 
bon is often asked, as to how the renal pel- 
vis fills under normal condibons We 
have reason to assume that such filhng 
takes place rhythmically from the penph- 
ery, under the mfluence of the miHang 
acbon of the so-called cahcal sphmeters, 
which seem to have a stnppmg effect upon 
the pyramids If this concepbon is cor- 
rect, the refilling does not consist of a con- 
bnuous even mflow from all renal seg- 
ments, but proceeds segmentally from the 
vanous cahces with their individual con- 
tracbons One may speculate that these 
conbacbons m turn are ehcited by fillmg 
and distenbon of the renal tubules 
At this pomt it seems worth while to 
contemplate bnefly on the mtnnsic mecha- 
msm which is responsible for the motor 
phenomena demonsbated above We 
cannot refer to any expenmental work in 
this conneebon, as we did not find a record 
of such concemmg the renal pelvis The 
effect of decapsulabon of the kidney on 
the motor funebon of the renal pelns is 
not known, it might possibly produce al- 
terabon similar to that seen m the bowel 
followmg the cuttmg of the vagi and 
splanchmcs, and also degenerabon of 
Auerbach’s and Meissner’s plexus The 
very extensive mvesbgabon of the gut, 
so well reviewed m Alvarez’ book, ‘‘The 
Mechames of the Digesbve Tract,” must 
of necessity ehat the thought of analogies, 
present m the urmary bact But unfor- 
tunately one cannot regard the mystery of 
mtesbnal peristalsis as solved m spite of 
the overwhelmmg wealth of work There 
remain uncertambes, contradicbons of 
obsenmbons, mterpretabons and deduc- 
bons, and many pinely philosophical theo- 
nes, not based on obser\abon of facts 
A few important pomts, however, should 
be sbessed Ba>hss and Starling’s law 
of the mtesbne, or the so-called myenteric 
reflex, cannot be upheld m the light of re 
cent knowledge, though it dominates physi- 
ologic text-books Small-intesbnal muscle 
freed from all nene plexus wall continue 



B 

Cnsc 1 (Tig 4 A) Pelvic pert ureteritis with pronounced pro- and anti pcnstalsis m upper two-thirds of 
lift ter The pelvic ureteral segment (one third) docs not distend to accommodate and pass on amounts 
of urine brought down from the renal peKis (sequela to pelvic inflammatory disease) 

Case 2 (Fig 4 B) Pelvic pen ureteritis Anti penst^sis of the ureter is less pronounced segmentation 
less etidcnt but regurgitation into the renal pelvis cannot be denied 


to contract under suitable conditions, 
also cultivated, undoubtedly ner\e-free 
smootli muscle cells will contract rhjtli- 
inicalh Al\ are? and Malioncy made the 
follomng statement ‘'Consequently there 
IS no need for looking bejond the muscle 
for the source of tlie rln Ihm ” and the 
conception that Auerbach's or Meissner’s 
]ilc\us was the source of intestinal peris- 
talsis has to be abandoned, \ct on the 


other hand, vagus and sympathicus exert 
an undeniable controlling influence on in- 
testinal function 

Al\arcz has formed the conception of 
gradients of peristalsis and assumes gra- 
dients of rhytlimicity, imtability, latent 
period, tone, muscular strength, and meta- 
bolic rate He summarizes his concep- 
tions as follows “If I were asked to formu- 
late a law for the intestine. I would saa 
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that stimulation of any point leads to the 
holding back of material coming down 
from above and the hurrymg onward of 
material already below ” He also states 
that factors altering the gradients include 
traumatization, inflammation, ulceration, 
and may be localized m (1) the mucous 
membrane, (2) the muscle hmng the tract, 
(3) the serous coat, (4) the neighbonng 
organs, and (5) possibly m the nervous 
plexus He expressed m a private letter 
his opimon concenung conditions of 
transportation of unne, as follows “If 
^ I remember correctl)'' [from your exhibit] 
the waves that go down the ureter begm 
up m the cahces of the kidney From 
analogy ivith conditions in the digestive 
tract this is just what I would expect 
Anythmg winch will raise the imtabihty 
or metabohc rate of the tissues along the 
tract, even if it does not produce mechani- 
cal obstruction, is hkely to block or to re- 
verse waves and to produce back pressure 
and even complete obstruction I have 
suggested m one of my papers that the di- 
lated ureter and kidney pelvis so com- 
monly seen m pregnancy, can be due to 
the same dynamic reversal that we get m 
the bowel Nervous stimulation which 
nught tend to raise the imtabihty of the 
lower end of the ureter might also produce 
bade pressure ” 

We have not at our disposal a physio- 
logic laboratory, nor the tune and means 
to conduct detailed, purely physiologic 
experimentation From a practical clim- 
cal viewpomt, and our own experimenta- 
tion, we can readily accept Alvarez’ con- 
ceptions Then consideration is well 
worth while in the evaluation of aU pyelo- 
graphic mvestigations The alternating 
type of pyelo-penstalsis, shoivn above m 
Figures 1-C and l-£ might well be termed a 
deaded disturbance of peristaltic gradients, 
if one wants to follow Alvarez’ train of 
thought We also want to mention m 
this connection that we have seen a pro- 
longed, temporary mhibition of renal mo- 
tihty as the result of nausea and head- 
aches 

Hanne thus demonstrated what we be- 


heve to be normal peristalsis of the renal 
pelvis xmder physiologic conditions, we 
now shall attempt to describe and lUus- 
trate changes m this mechanism, which 
take place as a result of infection in I'an- 
ous stages A pydonephntis m its acute 
stage is characterized by edema and in- 
creasing round cell mfiltration Such 
pathology is rendered manifest m excre- 
tion pyelograms by the apparent persist- 
ent discontmuity of the renal lumina (for 
which perhaps spasticity might also be 
m part responsible) Figure 2-A demon- 
strates this pomt very well, showing also a 
relative reduction m size of the entire renal 
pelvis From this senes it is also appar- 
ent, that instead of the normal, progressive, 
descendmg pro-penstalsis the altematmg 
type of peristalsis as seen with instrumen- 
tal pyeloscopy and pyelography is present 
Undoubtedly there is also an appreaable 
degree of untation which is well expressed 
by the arhythnuc violent mass contracbon 
Figures 2-C and 2-E show the opposite 
kidney of the same patient in somewhat 
different phases of the infection In 2-C 
the renal lumina are relatively small — as 
the result of edema present Penstalsis 
IS of the alternating type, arhythmic and 
somewhat reduced m force Most caheal 
contractions are incomplete There ex- 
ists an upper ureteral stneture, which is 
regarded as partly responsible for the 
change to the alternating type of penstal- 
sis The same kidney, after clinical re- 
cover}’- from this infection is shown in Se- 
nes 2-E The first images reproduced 
here demonstrate the gradual appearance 
of opacity in the renal lumina shortly after 
miection of neo-iopax The succeeding 
images show mcreasing distention but 
hardly any penstaltic activity we desig- 
nated such inactive empt}ing as overfloiv 
emptying We feel inchned to assume 
that rather severe damage to the muscular 
apparatus of this unnary tract developed 
with the active pyelonephritis 

As edema and round-cell infiltration in- 
crease, the musculature is more and more 
inhibited and a stud} of its function dunng 
an acute p} elonephntis of a few da} s' dura- 



JARRE AND GUMMING 

tion shows more or less elimination of pens- 
talsis This IS illustrated m >Senes 2-B 
Each of the six images reproduced appears 
to be anatomically normal A review of 
the senes, however, which we could have 
prolonged at will, shows rather marked 
paralysis We consider this interference 
with the active transportation of unne to 
be an important factor in the development 
of hydro- and pyo-nephroses We beheve 
that this inhibition of penstalsis starts a 
VICIOUS circle, leadmg to mcreasing dis- 
tension and stasis, increasing round-cell 
infiltration, pressure atrophy, and finally, 
destruction of mucosal and parenchymal 
elements 

Consequently, observation on more or 
less chromcaUy infected renal pelves will 
show mcreasing distention of the lumma 
and increasing inactivation of the trans- 
portation tract on orgamc basis With 
artifiaal re-estabhshment of dramage, one 
may expect to detect cicatnzation and 
sclerosis 

The succeeding illustrations demon- 
strate anatomic and functional conditions 
of renal pelves in vanous stages of infec- 
tion Few remarks are necessary in addi- 
tion to the legends 

Figure 2-D shows a pyelonephntis of 
somewhat longer duration anatomic 
changes are quite apparent Concerning 
the physiologic behavior, we want to point 
out the inability of the cahees to expel 
their contents completely, furthermore, 
reiersal to the alternating type of pens- 
talsis inth rather weak pelvic contrac- 
tions 

Figure 2-F is a senes of instrumental 
pyelograms, beginning mth relative over- 
distention of the renal peUns, which is 
gradualh corrected by overflow After- 
ward a pronounced immobilization of 
the renal lumma is quite apparent 
Figure 3-A shows that immobilization 
in this stage is complete We feel inclined 
to assume Uiat the muscle coat of this renal 
pcKns undcnicnt cither destruction or 
alrophi to an appreciable extent 
Figure 3-C shows a clironic, destructive 
pieloncphntis. with complete imniobih- 
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Case 1 (Fig 5-/i) Mrs Z I L Htslor^ Essen- 
tial hematuna Diiraltor Fi\e years Orgotisms 
Escheruhia {S Colt) Roei Igeii dtogt osts Chronic 

pyelonephntis and ureteritis Stricture in lower 
infundibulum 

Case 2 (Fig 5-B) Mr T S LI Htsloo 

Colitis Chrome pclMC adnexitis — prostate seminal 
vesicles No renal s}mptoms Dura'ton Uncertain 
Organstrs Eschciichta (B Colt) Rocrlgeii dtagiiosts 
Capacit> reduced {’) Alternating penstalsis Widely 
patent uretcro-pclvic junction Chronic cicalnzing 
pjcloncphntis 

Case 3 (Fig 5-Q Mrs S S, R I Hulory 

Three months after nephropexj for ptclcctasis, ptosis 
dironic non rcsponsix c infection Clinicallj cured 
Ditraltott Quite chronic Organtstrs Lschatchta (B 
Co t) Rorntgrit diagnosis Rigid sclerosed renal 
pelvis 

zation of the renal pcKis Gradual diffu- 
sion of contrast medium into vanous re- 
cesses of the pel\ IS should not be confused 
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With peristaltic efforts (only three of the 
twenty records were reproduced) 

Figure Z-E shows a pronounced pyone- 
phrosis No sign of muscular activity is 
preserved (only two of twenty records 
were reproduced as no other changes were 
apparent) 

Not all senes cormng to observabon 
are as readily analyzed and correlated as 
those presented so far The seventy of a 
pyelonephnbc infecbon may vary as may 
also the reacbon between the infectmg 
agent and the host Each subject presents 
its mdividual problem and Figures 3- 
GBDFH and 4- A and 4 -jB demonstrate 
some of our interpretations with interesting 
physiologic observations In addibon to 
the legend, we want to pomt out that from 
the funcbonal behanor of the kidneys a 
prognosis of complete anatomic and func- 
bonal recovery was given to the pabents of 
Senes 3-G and 3-B, while Senes 3-B, 3-F, 
and 3-H suggest vanous degrees of per- 
manent irreversible damage to the renal 
pelvis, or its cahces, respectively, with 
suffiaent funcbonal abihty left to justify 
conservabve management Senes 4-^ and 

4- B are mboduced as examples of low 
ureteral stncture produced by pen-ure- 
tenbs, the effects of this inflammatory 
process surroundmg and probably also m- 
vadmg the lower ureters are principally 
idenbcal m both cases but different in 
seventy and durabon It should be em- 
phasized that the diseased porbons of the 
ureters are the lowest pehnc segments 
(not so well mcluded m Senes 4-B) which 
anatomically appear rather normal but 
are m reahty ngid, devoid of elasbcity and 
mobhty The upper segments, which are 
so markedly distended, are to be regarded 
as funcbonally competent The disten- 
bon and the pronounced pen- and kata- 
stalsis, apparent m the upper segments, 
represents a compensatory attempt at cor- 
rection of the defiaenaes below Senes 

5- A, o-B, and d-C are reproduced to illus- 
trate different degrees of cicatrization and 
sclerosis m the renal peh es 

Some tune ago we attempted to tabulate 
the roentgen s>Tnptomatolog>' of infected 


urmary passages for the Chapter on “Re- 
nal and Penrenal Infecbons’’ by Dr H 
W Plaggemeyer m the Cyclopedia of Medi- 
cme (Piersol) This table and four addi- 
bonal ones are reproduced as the shortest 
possible r6sum6 of our concepbons of pve- 
lonephnbs, which is admissible m this 
paper We are well aware of the de- 
fiaencies of these extremely abstract rec- 
ords 

Fmally, it is our desire to mention analo- 
gies and characteristic differences in the 
funcbonal behavior of other hollow vis- 
cera This entails a repebbon of state- 
ments made m previous pubhcabons, 
which, however, are not yet commonly 
known and accepted 

Bronchial penstalsis is timed to the ex- 
piratory phase of the respuatory cycle, 
while a relaxabon of all bronchial struc- 
tures takes place dunng inspirabon No 
sumlar comadent timmg of renal or in- 
tesbnal penstalsis is known, but, under 
normal condibons, bronchial, mtesbnal, 
and renal penstalsis are of a rhythnnc, 
progressive, propulsive type, altemabng 
with penods of “diastole ” 

A relabve msuffiaency of bronchial 
musculature was demonsbated m emphy- 
sema, apparently as an incompetency of 
the alveolar sphmcters Such dysfunc- 
bon distinctly reduces the efhaency of 
bronchial penstalsis, prevenbng complete 
pulmonary venblabon Certam disabili- 
bes of renal pelves, mcludmg some types 
of rmld hydronephroses, may be cited as 
analogous condibons mild mtesbnal at- 
ony can be considered as an eqmvalent 
dysfuncbon 

Analogies between infected bronchiec- 
tasis, pyonephrosis, and pyosalpinx re- 
quire no further explanabon, distenbon 
of the xnscus, mfiltrabon, and destrucbon 
of Its wall, wth resulting immobilization 
on orgamc basis, are the charactensbc 
features of such pathology^ The analo- 
gy^ to X oraitmg may be found m tlie al- 
temabng tyye of renal penstalsis 

In two pabents nith bronchial asthma, 
we obserx-^ed marked local and general 
spasbaty of the bronchi Similar condi- 
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With peristaltic efforts (only three of the 
twenty records were reproduced) 

Figure 3-£ shows a pronounced pyone- 
phrosis No sign of muscular actinty is 
preserved (only two of twenty records 
were reproduced as no other changes were 
apparent) 

Not all senes coming to observation 
are as readily analyzed and correlated as 
those presented so far The seventy of a 
pyelonephntic infection may vary as may 
also the reaction between the mfectmg 
agent and the host Each subject presents 
Its individual problem and Figures 3- 
G B D F H and 4-^ and 4-5 demonstrate 
some of our mterpretations with mterestmg 
physiologic obsen^ations In addibon to 
the legend, we want to pomt out that from 
the fimctional behavior of the kidneys a 
prognosis of complete anatomic and func- 
tional recovery was given to the patients of 
Senes 3-Cr and 3-5, while Senes 3-5, 3-5, 
and 3-5' suggest vanous degrees of per- 
manent irreversible damage to the renal 
pelvis, or its cahces, respectively, with 
sufficient functional abihty left to justify 
conservative management Senes 4-^ and 
4-5 are mtroduced as examples of low 
ureteral stncture produced by pen-me- 
tentis, the effects of this inflammatory 
process surroundmg and probably also m- 
vadmg the lower ureters are prmapaUy 
identical m both cases but (Efferent m 
seventy and duration It should be em- 
phasized that the diseased porbons of the 
ureters are the lowest pelvic segments 
(not so well mcluded m Senes 4-5) which 
anatomically appear rather normal but 
are m reahty ngid, devoid of elasbcity and 
motflity The upper segments, which are 
so markedly distended, are to be regarded 
as funcbonally competent The disten- 
bon and the pronounced pen- and kata- 
stalsis, apparent m the upper segments, 
represents a compensatory attempt at cor- 
rection of the deficiencies below Senes 
b-A, b-B, and b-C are reproduced to illus- 
frate different degrees of cicatrization and 
sclerosis in the renal pelves 

Some time ago we attempted to tabulate 
the roentgen sj'mptomatolog}’’ of mfected 


urmary passages for the Chapter on "Re- 
nal and Penrenal Infecbons’’ by Dr H 

W Plaggemeyerm the Cyclopedia of l^Iedi- 

cme (Piersol) This table and four addi- 
bonal ones are reproduced as the shortest 
possible r6sum€ of our concepbons of pye- 
lonephnbs, which is admissible m this 
paper We are well aware of the de- 
fiaenaes of these extremely abstract rec- 
ords 

Fmally, it is our desue to menbon analo- 
gies and charactensbc differences m the 
funcbonal behavior of other hollow ns- 
cera This entails a repebfaon of state- 
ments made m previous pubhcabons, 
which, however, are not yet commonly 
known and accepted 
Bronchial peristalsis is timed to the ex- 
puatory phase of the respuatory cycle, 
while a relaxabon of all bronchial struc- 
tures takes place dunng mspirabon No 
similar comadent timing of renal or in- 
testinal penstalsis is known, but, under 
normal conditions, bronchial, mtestmal, 
and renal penstalsis are of a rfijAhmic, 
progressive, propulsive type, alternating 
with penods of “diastole ” 

A relabve msuffiaency of bronchial 
musculature was demonstrated m emphy- 
sema, apparently as an mcompetency of 
the alveolar sphmcters Such dysfunc- 
bon disbnctlv reduces the effiaency of 
bronchial penstalsis, prevenbng (nmplete 
pulmonary ventilabon Certam (hsabih- 
bes of renal pelves, mcludmg some types 
of mild hydronephroses, may be ated as 
analogous condibons mild intesbnal at- 
ony can be considered as an equivalent 
dysfuncbon 

Analogies between mfected bronchiec- 
tasis, pyonephrosis, and pyosalpmx re- 
qmre no further explanabon, distenbon 
of the viscus, infiltrabon, and destrucbon 
of its waU, with resulbng immobilization 
on orgamc basis, are the characteristic 
features of such pathology' The analo- 
gy to vomitmg may be found in the al- 
ternating tyqie of renal peristalsis 

In two pabents inth bronchial asthma, 
we observed marked local and general 
spasbcity of the bronchi Similar condi- 
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(6) Analogies in the physiologic be- 
havior of various hollow viscera are bnefly 
pointed out 

TABLE IV — ^PATHOGENIC ORGANISMS (IN- 
FECTING AGENTS RESPONSIBLE FOR URI- 
NARY TRACT infections) 

A Specific strains 

Neissena Bonorrhea, mycobactenum tubercu- 
losis, hyphomycetes (pathosemc moulds), 
blastomycete (pathogenic yeasts), tncho- 
bactena (actmomyces etc ) treponema- 
pallidum 

B Aspeafic strains (frequently mixed or possibly 
admixed to speafic strains) 

Eschenchta (colt) eberthella (typhoid), salmonella 
(paratyphoid) groups 
Staphylococcus and streptococcus groups 
Escherjchta group causes 80 per cent of all these 
infccbong Recognition of bacterial mutation im- 
portant 

TABLE V — COMMON FACTORS PREDISPOS- 
ING TO URINARY TRACT INFECTIONS 

(A) Mechanical factors 

1 Congenital malformations 

2 Acqmrcd deformations (t e , bladder- 

neck obstrucUon, stncture, etc ) 

3 Malpositions, congenital or acquired 

4 Non -physiologic contents (> e , blood 

concrements, foreign bodies) 

(5) Neurotrophic disturbances 
(Paralysis atony) 

(C) Pregnancy 

TECHNICAL NOTES CONCERNING THE ILLUS- 
TRATIONS 

The onginal senal roentgenograms were obtamed 
mtli the Cincx camera Exposures ranged from one 
half to one and one half seconds Intervals between 
exposures about one half second for senes of several 
exposures Akcrlund diaphragm employed routinely 
Patients in recumbent position Respiration arrested 
m vanous phases 

Reproductions shown arc contact pnnts wherever 
msufilcicnl delineation of shadoivs prevented correct 
tracing (G senes) 

The other senes were traced with pointed pened 
under reducing lens, pnntcd, silhouetted along tracing 
line and mounted reversed 

Man) senes had to be omitted for technical reasons 
Acknowledgment IS made to Dr C F Hirshfcld and 
Dr R r James for their assistance 
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tions are well known in the gut — cardio- 
spasm, pylorospasm, mtestmal intussus- 
ception of infants, etc — and also occur in 
the unnary tracts — hydronephrosis and 
hydroureter of pregnancy due to estab- 
hshment of a new and more powerful pace- 
maker than the renal pelvis m the lower 
ureter, spastiaty of renal pelvis durmg 
onset of pyelitis, and retention -cystitis 

However, the mistiming of bronchial 
peristalsis seen in one of these asthmatic 
patients — relaxation on expiration, con- 
traction on mspiration — ^is a unique rec- 
ord, perhaps only comparable to certam 
cardiac dysfunctions The vascular sys- 
tem, when mvestigated some day by new 
methods, will yield more analogies, which 
now may only be the subject of theorizing 
speculation New contrast media may 
open here possibihties for fascmatmg di- 
agnostic and prognostic, if not also thera- 
peutic endeavor 

SUMMARY 

(1) A rhythmic, progressive, descend- 


ing, pro-penstalsis of the normal renal pel- 
vis IS demonstrated by fast senal pj^elog- 
raphy (Cinex-camera) 

(2) This is different from the “alter- 
natmg” type of renal peristalsis descnbed 
by Legueu, Fey, and Truchot, which is 
considered to be the result of unphysio 
logic or pathologic conditions, but seems 
to occur regularly with any instrumental 
or infectious disturbance in the urmary 
tracts 

(3) Pyelonephritis produces a charac- 
teristic alteration of pyelo-penstalsis This 
ranges from “altematmg” penstalsis over 
mhibition to complete organic unmobih- 
zation, depending on type, virulence, dura- 
tion, location of the infection and the re- 
action between the mfectmg agent and the 
infected host 

(4) The charactensbc funcbonal efic c t 
of low pelvic penuretentis is shown wit'i 
pro- and anti-penstalsis m the upper ui 
teral segments 

(5) Tabulation concerning pyelone- 
phritis 


INFECTIONS OF THE URINARY SYSTEM 


TABLE II — CLASSIFICATION AND CLINICAL-PATHOLOGICAL TERMINOLOGY 


(A) 


Pnrnanly parenchymal renal mfecUon (descendmg) 
Bacterial or infectious nephritis 
with cortical 

> involvement 


Pyelonephritis 
acute and chronic 


(B) Primarily mucosal unnary tract infection 
(Nephro) pyehtis 
Leading to development of 
Pyonephrosis 
Hydronephrosis 
Uretentis 

Leading to dci elopment of 
Pyoureter 
Hydroureter 

Cystitis 
Urethntis 

(Q Infections primarily involving tissues adjacent to the unnarj tracts 
(C) Infections pnmanfy mvoiving tissues adjacent to the unnary tracts 

Pen nephntis and pen nephne abscess pen uretentis pelvic adnexitis pen-cj stitis pen urethntis 


and 

medullary 


Leadmg to formation of 
Renal carbuncle 
Multiple renal abscesses 
Septic renal infarcts 


TABLE in —SOURCES AND ROUTES OF URINARY TRACT INFECTIONS 


Sources 

A Endogenous (infectious foa) most common m the 

(1) Alimentarj canal including masticatory 

apparatus 

(2) Respiratoiy passages racludmg paranasal 

sinuses and phaomi 

(3) Skin (i r acne and furunculosis) 

H Exogenous — most important 

(1) Cohabitation 

(2) Trauma including instrumentation 


Routes 

A (1) Bloodstream , , ,, 

(2) Lymphatic system (doubtful) 

(3) Direct extension 

B (1) Urogemtal passages (ascending) in con 
nection ivith 
Vcsico-ureteral reflux 
Pjclo-ienous back flow(’) 

Tubulo-v enous contact 

(2) Path of implantation in connection with 
•1 and B(l) 
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INTRODUCTION 

^HERE has been such extensive, and 
I at times confusing, discussion of the 
etiology and genetic relationship of 
Hodgkin’s disease, lymphosarcoma and the 
leukemias, that it is necessary for anyone 
presenting a paper on the subject to de- 
fine his own views There is no question 
but that a typical Hodgkin’s disease 
lymph node presents a charactenstic his- 
tologic picture Typical lymphosarcomas 
also constitute a pathologic entity In 
lymphatic leukemia, the mvolved lymph 
nodes are practically identical m structure 
with lymphosarcoma, but in the former, 
the blood picture charactenzes the condi- 
tion The infectious nature of Hodgkin’s 
disease, espeaally in regard to tuberculosis, 
has not yet been conclusively demon- 
strated Lymphosarcoma and lymphatic 
leukemia are considered true neoplastic 
diseases There are, however, mstances 
in which a histologic differentiation of 
Hodgkin's disease from lymphosarcoma or 
leukemias is impossible, even by the most 
expert pathologists Warthin (1) cited 
such cases as evidence that all of these 
conditions arc but vanations of the same 
fundamental neoplastic process He also 
reported cases oi Hodgkin’s disease that 
finally dc\ eloped into leukemia 

A close relationship between lympho- 
sarcoma and lymphatic Icukcnua has also 
been repeatedly demonstrated by those 
cases which were first lymphosarcoma and 
later dci eloped into lymphatic leukemia 
(Kato and Brunschwig, 2) In fact, it ap- 
pears that Ij mphosarcoma is a prelimi- 
naiy stage of lymphatic leukemia 

The use of the term "Hodgkin's disease” 
or "hnipliograiiuloraa” is justifiable m 
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typical cases The term “lymphoblastoma” 
has been employed to designate Hodg- 
km’s disease, lymphosarcoma, and the 
lymphatic leukemias, collectively, but the 
wnters prefer to apply it only to the two 
latter conditions 

It IS generally admitted that the treat- 
ment of choice for this group of lymphoid 
neoplasms is irradiation Excision of the 
affected lymph nodes is justified only in 
unusual circumstanees But experience has 
shown that, with few exceptions, irradia- 
tion therapy is at best palliative A fatal 
outcome within from 3 to 5 years or less is 
the rule However, a few proven cases of 
many years’ duration are on record 
It seems paradoxical that the immediate 
results of irradiation therapy should be so 
satisfactory, and yet so little be accom- 
phshed toward permanent eradication 
There is, as yet, no explanation for this 
Histopathologic studies of irradiated Hodg- 
kin’s nodes have been recorded by a num- 
ber of authors (Mayer, 3, Symmers, 4, 
Favre and Croizat, 5), but without close 
correlation with the chmeal course A 
short time after irradiation, foci of necrosis 
appear in the affected nodes with rather 
extensive cellular destruction A diffuse 
sclerosis develops that ultimately replaces 
a large part of the cellular tissue It has 
also been pointed out that in patients, who 
did not receive irradiation, such a sclerosis 
of the diseased lymph nodes wall often 
develop spontaneously, so that the post- 
irradiation nodes and old untreated nodes 
in Hodgkin’s disease may present the same 
histologic structure Very few observa- 
tions on irradiated lymphoblastoma are 
recorded \\ arthin (6) made extensiv e 
studies on two postmortem cases which 
had received generalized irradiation for 
some time He found a generalized sclero- 
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BRUNSCHWIG AND KANDEL HODGKIN’ S DISEASE 


SIS m the bone marrow, spleen, and I 5 mph 
nodes 

The following studies were made m 
order to correlate the clinical course of 
these conditions with the histologic changes 
m the irradiated tissue, and to determine, 
if possible, the reason for the failure of 
irradiation therapy to eradicate the disease 
The Affect of Irradiahon on Normal 
Lymph Nodes — As a control for the 
changes m Hodgkin’s and lymphoblastoma 
nodes, to be described below, it is necessar> 
to determine what effect irradiation has on 
normal lymphoid tissue Ewing, Quick, 
and Cutler have demonstrated that, con- 
trary to the earlier notions, normal lymph 
nodes are not sclerosed by extensive 
irradiation They are, in fact, quite re- 


sistant, and even undergo hyperplasia, 
the germinal follicles becoming promment 
and containing numerous mitotic figures 
The writers confirmed these observations 
in a lymph node removed from the cervical 
region along with a large neurofibroma of 
the brachial plexus, that had been irradi- 
ated some time pnor to operation 

In the following cases, seen in the 
Umversity of Chicago Chmcs, the total 
doses employed in any senes of treatments 
were from 500 to 800 r to one field (meas- 
ured in air), dehvered to the affected group 
of lymph nodes and sometimes to the 
adjacent groups which were not chnically 
involved (200 P K , 25 ma , 50 cm focal 
skm distance, 0 5 mm Cu plus 1 mm A1 
filter) 


HODGKIN’S DISEASE 


CLINICAL HISTOR\ 

Case I E O , male, aged 10 years was admitted to 
the hospital in September, 1930, because of swollen 
upper nght cerv ical IjTuph nodes of 4 months’ duration, 
which formed a large mass about 0X4X4 centi 
meters There were no general sjmptoms Phjsical 
csammation was otherwise essentially negative Spleen 
was not palpable Blood was normal 


nlSTOLOCIC FINDINGS 

Biopsy of the cervical mass was done on admission 
Section shows a dense cellular overgrowth composed of 
lymphocj tes, plasma cells some eosinophil and reticu- 
lum cells (Dorothy Reed) that have almost com- 
pletely destroyed the normal lymph node architecture 
There still remains a number of small scattered normal 
germinal centers surrounded by narrow zones of normal 
lymphocytes In places there are large swollen en 
dothcha! cells There is also a slight diffuse sclerosis 
Diagnosis Hodgkin s disease (Fig 1) 


Deep J. ra> therapy was gi\cn to the left and right 
ctmcal regions followed b> a complete regression of 
the mass 


In Jnmiarj 19.32 the patient s general health was 
iiniiiipaired Small shoU\ movable hmph nodes were 
fell m the nght ccrencnl region A hiopsj was per 
formed 


Biopsj sections of small nght cervical Ijmph node 
shoerad almost complete replacement b> dense fibrous 
and h>alinized tissue Just beneath the capsule there 
arc several small groups of large and small Ijmphocj tes 
ard plasma cells (Fig 2) 


In Mnv, 19,3.1 the patient is mnrkedlj emaciated 
wiak and pale He cannot gain weight in spite of forc- 
ing himself to cat On ph) sical cvamination there are 
no iiilarged superficial Ivmph noiles palpable Nodes 
in the right cervical region an normal in sire but firm 
mid shottv Fpiten not palpable There arc no retro 
IHiiinmal masses Roentgenogram of chest shows no 


In Mnv 19.33 a biopsj of two right cervical 
Ijmph nodes was done S'a:tions of one node are prac- 
tical!} identical vnlh those just descrilicd except for 
si ghtlj more cellular tissue beneath the capsule Sec 
tions of the other node also rcva.al marked central 
s-lcrosis but there arc rather large areas of large and 
small Ivmphocv tes plasma cells and a number of re 
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Fig 1 Case I (Hodgkm s 
disease ) Photomicrograph ( X 
25) of section from imtial biopsj 
shomng dense cellular over- 
growth, with scattered foci of 
normal lymphocytes and large 
normal germinal centers 


Fig 2 Case I Photo 
micrograph (X 20) of section 
from lymph node removed af 
ter reduction in sue as a re 
suit of therapeutic irradiation 
The greater portion of the 
gland has been sclerosed but 
islands of neoplastic tissue 
persist beneath the capsule 
(A) 


Fig 3 Case I Photomicrograph 
(X 25) of right cervical node showing 
histologic picture for recurrence. There 
is a proliferation of the subcapsnlor 
neoplastic remnants with invasion of 
surrounding fibrous tissue especiall> 
toward the center of the node Com 
pare with Figure 2 which shows the 
latent penod shortlj after irradiation 



Fig 4 Case II Photomicro 
graph ( X 25) of left cersneal 
Ij-mph node some time after 
therapeutic irradiation Enlarge 
ment did not recur in this group 
as It did m the opposite side be 
cause there has been complete 
sclerosis of the node and disap- 
pearance of practicalh all neo- 
plastic tissue 


Fig 5 Case I\ Photomicro 
graph ( X 20) of biops> section from 
left cervical mass There is a 
dense otergrowth of lymphoblasts 
that has destroyed the normal 
Ijonphoid architecture No sclero- 
sis Diagnosis Lymphoglastoma 
(Ij mphosarcoma) 


Fig 0 Case It’’ Photomicro 
graph (X 20) of section from left 
cervical mass remoied at autopsj 
Therapeutic imdation was com- 
pleted four ncebs before resulting 
m a climcal improiement The 
patient became ill with acute h-m 
phatic leukemia sue dajs before 
death There is a moderate diffuse 
sclerosis with accumulation of round 
cells (IjTnphoblasts) beneath the 
capsule Compare with Figure 5 
which slioirs the absence of sclerosis 
before irradiation 
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clinical histori — Coal’d 

The lower left cervical nodes were also enlarged but 
discrete There were no generalized symptoms, no 
anemia Roentgenograms of chest showed no medias- 
tinal masses 


HISTOLOGIC FINDINGS — Conl'd 

lymph nodes has been completely destroyed except for 
an occasional large focus of normal lymphocytes, ob- 
viously a remnant of the normal lymphoid tissue 
Diagnosis HodgUn’s disease 


One month later, he received x ray therapy to both 
cervical regions This was followed by complete re 
gression of the masses 


Two months after roentgen therapy a second biopsy 
was performed on a small firm lymph node m the left 
cervical region There were no generalized symptoms, 
no anemia General condition was satisfactory 


June 10, 1933, biopsy sections revealed a cellular 
Hodgkin's node with scattered small patches of sclero- 
sis There were still some foci of normal lymphocytes 
as described above 


July, 1933 another small firm lymph node was re Biopsy, July 26, 1933 Sections showed a rather 
moved from the left cervical region marked diffuse sclerosis m which the fibroblast nuclei 

were large There were also many large reticulum cells 
tendmg to form large foci Scattered in the sclerotic 
background were a moderate number of round cells, 
lymphocytes, and lymphoblasts, and plasma cells and a 
large number of eosinophils 


From Aug 12 to 19 1932 he received x ray therapy 
to both cervical regions 


In October, 1932 he returned to the clinic because of 
a mass 4 cm in diameter in the left axilla He had lost 
a little weight and felt weak White blood count, 
3 300 hemoglobin, 04 per cent, and red blood count, 
3 900 000 No other superficial nodes were palpable 
X ray therapy was given to the left axilla 


On Dec 28 1932, the patient was readmitted to the 
hospital liccausc of marked weakness and cvemng nse 
in temperature to 103° F and loss of weight White 
blood count 1 COO hemoglobin GO per cent red blood 
count !> OSO 000 Superficial I)Tnph nodes were not en- 
larged spleen not palpable and roentgenograms of 
chest shoivcd no mediastinal masses Patient not seen 
since this admission 


Case 11 J r , male, aged ISvcars wasndmitted on 
Nos 14, 1928 He presented enlarged firm left ccrvacal 
nnd left nxillarj haiiph nodes of 13 months duration 
Tlitrc wxrc no general complaints Blood picture w-is 
normal 


Biopsj Nov 14 1928, of left cervical node 

Sections show destruction of normal Ij mph node archi 
lecture b> dense cellular overgrowth of large and small 
l>Tnphocj tes plasma cells some eosinophils, and scat- 
tered reticulum cells There was also a slight diffuse 
sclerosis 


Tlicrc was a rtgrevsioii of masses following deep 
X nj therapj and sent s of injections of Colej s toxins 
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CLimCAL HISTORY — Cont d 

mediastinal masses Blood red blood count 4 520 000, 
hemoglobm 76 per cent, white blood count, 10,800 


HISTOLOGIC FINDINGS CotSl d 

ticulum cells beneath the capsule This ceUular tissue 
appears to be mfiltratmg into the central sclerotic area 
of the node (Fig 4) 


Case II J C , male, aged 28 years, was admitted to 
the hospital in October 1931 because of swollen bi 
lateral cervical lymph nodes The patient had been 
aware of these masses for the previous four years yet 
experienced no general symptoms until two years ago, 
when he began to lose weight and felt constantly 
fatigued On physical examination, the lymph nodes 
m both cervical regions were found to be enlarged to 
about 3 to 4 cm m diameter firm, movable, and for the 
most part, discrete, there was also shght enlargement 
of axillary and mgumal nodes Liver was 1 5 cm below 
costal margm spleen was just palpable. Roentgeno 
grams of chest showed a mediastmal mass with exten- 
sion mto the hilum of the right lung White blood 
count, 8 000 hemoglobin 58 per cent, red blood 
count 3 980,000 


Biop^ Oct 5 1931 The section shows three nodes 
adherent to one another by their dense fibrous capsules 
No normal lymphoid architecture is present It has 
been replaced by a dense cellular overgrowth of Ijanpho- 
blasts lymphocytes plasma cells and eosinophils 
Large reticulum cells are numerous and aggregated 
into large foci In places there has been a marked pro- 
liferation of endothelial cells plugging up the few re 
maimng visible sinuses In addition to a diffuse sclero 
SIS there are many scattered round hyahnized masses 
Diagnosis old Hodgkin’s disease 


From October to November 1931 the patient re- 
ceived deep x-ray therapy to both sides of neck chest, 
and mg umal regions followed by regression of the en 
larged nodes to almost normal size There was no im 
provement m the anemia, m spite of adequate iron 
therapy, there was httle improvement in strength 


In March 1932, although the patient had no com- 
plaints he was pale and emaciated, lymph nodes al- 
most normal m size Spleen was barely palpable 


In June, 1932 the lymph nodes in right side of neck 
had rapidly mcreased to 3 to 4 cm m diameter and had 
become qmte tender The nodes in left cervical region 
were not enlarged General condition was poor Eve 
nmg rise m temperature to 101 ^F White blood count 
8 000 red blood count 3 090 000 differential normal 
hemoglobm 32 per cent A biopsy was done of nodes 
in both cervical regions Patient appeared too weak for 
further roentgentherapy 


In March 1933 the patient died 


Biopsy, June 24 1932 Sections of the enlarged node 
removed from the right side show a dense sclerosis and 
numerous foci of necrosis about which were many polj 
morphonuclear cells There arc also manj scattered 
areas of round cells and reticulum cells each forming a 
small focus of ‘Hodgkin s disease tissue The section 
of the lymph node removed from the left cem ical region 
where enlargement of the nodes did not recur show it 
to be composed of dense fibrous tissue with few nuclei 
There are a few scattered foa of Ijmphocj tes with no 
associated eosmophils or reticulum cells These foci do 
not suggest remnants of the Hodgkin s tissue but ap 
pear to be a part of the sclerotic process that has in 
volved the whole node (Sec Fig 4 ) 


Case HI J K male aged 30 years was first seen 
on March 8 1932 complaimng of a large, firm pamless 
swelhng 5 X 4 X 4 cm below the angle of the left man- 
dible, that had developed in the last two months This 
was due to enlarged confluent upper cemcal nodes 


On March 8 1932 a biopsj of enlarged left cervical 
node showed a dense oiergrowth of Ijmphocytes some 
plasma cells and Ijmphoblasts eosinophils and an 
occasional reticulum cell There were small scattered 
areas of slight sclerosis The architecture of the normal 
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CLINICAL HISTORY 

Case V M K , Semate child, aged 5 years, was ad- 
mitted on Jan 7, 1932 because of enlarged conflu- 
ent left cervical lymph nodes which had formed a mass 
8 X 5 X 5 cm and about which were other discrete en- 
larged nodes There was no pain or tenderness Physt 
cal eiJimmation otherwise negative White blood 
count, 6,200, red blood count. 5,300.000. hemoglobin 
98 ptr cent differential normal 


HISTOLOGIC FINDINGS 

Biopsy, Jan 7, 1932, of the left cervical mass 
Sections reveal normal lymphoid architecture com- 
pletely replaced by a dense overgrowth of lymphoblasts, 
exhibitmg numerous mitotic figures There is begin 
mng invasion through the capsule and into the sur- 
rounding areolar tissue (Fig 5) Diagnosis lympho 
blastema (lymphosarcoma) 


Dunng the next three weeks, the patient received 
deep -a ray therapy to left and nght cervical regions, 
left and nght inguinal regions, left axilla and medias 
tinum A few daj s after treatment began, there was 
marked regression of the left cervical mass, which al- 
most completely disappeared a little later 


On Feb 29, 1932 the patient was readmitted m 
a toxic condition with moderate enlargement of the left 
cervical nodes and slight enlargement of the right cenn 
cal nodes A fen days previously there had been an 
evening rise in temperature to 102° F , and hematuna 
There were purpunc spots on the extremities and 
trunk, and bleeding from the gums The liver and 
spleen were palpable Red blood count, 2,740 000, 
uhiie blood count, 179 000, consisting of 98 per cent 
immature l>mphocytcs Diagnosis acute lymphatic 
leukemia The patient died in March, 1932 


Section from a lymph node m the left cervical region 
taken at postmortem examination on March 2, 1932 
showed a rather marked diffuse sclerosis Large round 
cells (lymphoblasts) were present m moderate numbers 
In the central area of the node they were umfonnly 
scattered in the fibrous tissue Beneath the capsule 
they were more numerous and aggregated into large 
dense foci An occasional plasma cell eosinophil was 
present There were also small scattered areas of cellu- 
lar necrosis 


Case VI C B female, aged 49 years ivas admitted 
onApnlS 1933 because of a slon Ij growing mass m the 
right side of the neck present since December 1933, 
and tender at inlcnals This mass was 8 X 5 X 5 cm , 
and obnousl) due to enlarged confluent, firm upper 
ccmcal Ij niph nodes The lower nght cervical nodes 
were discrete rubberj , and moderated enlarged 
White blood count, 0,200, hemoglobin, SO per cent, 
red blood count 3,090 000 Biopsj of the mass was 
done 


Biopsy sections revealed no normal lymphoid struc- 
ture Instead, this had been replaced by a dense over- 
gron-th of large lymphoblasts exhibiting a moderate 
number of mitotic figiues Some fibrous bands were 
present but there was no diffuse sclerosis Diagnosis 
Ljanphoblastoma (lymphosarcoma) 


1 rotn April 0 to 12 19 13 deep v ni> lhcrap> to both 
sides of the neck and right axilla 


In Mn> . 1933 her general condition wnscxccllcnt hut 
the mass had not ngrisstd more than one third in size 
Ikvaiise of this u \\nsn.nio\cd snrgicalU A few weeks 
later a s, cond course of deep x ra) thcrapi was given 
Bliitc blood count 0 390, hemoglobin 05 per cent 


Biopsy one month after complctton of deep x ray 
therapy Sections of the partially regressed mass show 
a marked diffuse sclerosis throughout and diffusely 
scattered round and oval cells (lymphoblasts) present- 
ing a few mitotic figures There are a few polymorpho- 
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CLINICAL HISTORY— Gw/ d 

In June, 1930. the patient was readmitted for recur 
rence of masses m left cervical and axillary regions He 
stated that they began to develop six months after last 
admission and x ray therapy Other complaints were 
weakness, and loss of 14 pounds m Height Roent- 
genograms of the chest showed upper mediasUnal mass 
Biopsy of left cervical l>mph node was done There 
was no anemia 


HISTOLOGIC FINDINGS— G)K('d 

Biopsy June 1930 of the left cervical J>Tnph node 
shows a marked increase m diffuse sclerosis. Many 
large fibroblast nuclei were present Large and small 
lymphocytes lymphoblasts plasma cells, and some 
eosmophils were scattered diffusely m the fibrotic node 
There was an mcrease m number of reticulum cells as 
compared with the first sections 


Deep xray therapy to left axiilary, cervical, and 
mediastinal regions, followed by regression of the lesions 
and improvement in general symptoms 


In Clctober, 1931, the patient was readmitted because 
of recurrence of weakness loss m weight, and reappear- 
ance of tumor masses, m last four months m both 
axill® They were not as large as before, now measurmg 
about 2 cm in diameter Spleen was not palpable 
roentgenograms of chest showed no recurrence of medi 
astinal mass, red blood count, 3,000 000, heraoglobm 
39 per cent, white blood count 8,000 Temperature, 
101-103" F each evening 


Biopsy October, 1931, of a lymph node in left cervi 
cal region Sections show a dense sclerosis with hyahni 
ration in certam areas and foa of necrosis Many 
fibroblast nuclei are seen but round cells are also pres 
ent as a diffuse and focal mfiltratioa There are many 
scattered eosmophils, and assoaated with some of the 
larger accumulations of round cells are a number ol 
reticulum cells 


The patient was too ill for x ray therapy 


In January, 1932, he expired 5 years after onset of 
symptoms 


In all the cases descnbed above, the 
patients were benefited temporarily by 
irradiation, but no permanent cure was 
obtamed This improvement is repre- 
sented histologically bj'' a sclerosis of the 
nodes, a result of therapy The sclerosis, 
however, is not complete because some of 
the neoplastic tissue survives in small 
quantities beneath the capsules of the 
nodes and is scattered throughout the 
central portions The post-irradiation im- 
provement contmues for a varymg period 
until there is a return of generahzed symp- 
toms and sometimes local and distant re- 
currence of enlarged nodes The recur- 
rence of local and general symptoms is 
represented histologically by a “hghting- 
up” of actixat)' m the small patches of 
neoplastic tissue remaming withm the 
sclerotic nodes There is a prohferation 
of these cells with inT-asion of the stir- 
roundmg fibrous tissue Depending upon 


the extent of recurrence, the lymph nodes 
agam become quite cellular, or may re- 
main sclerobc with large scattered cellular 
areas However, there is never a return 
to the very cellular state that obtains 
before therapy The sclerosis produced 
by irradiation will persist and is readily 
recogmzed, although it may become in- 
vaded agam by round cells as a result 
of subsequent recurrences If irradiation 
does not produce a rather extensive 
sclerosis, the immediate prognosis is poor, 
as illustrated by Case III 

In addition to sclerosis, two other fea- 
tures especially characterize an irradiated 
Hodgkin’s node First, the large number 
of eosmophils, and second, an increase 
(quite marked m some cases) of reticulum 
cells as compared nith the number present 
before uradiation At this time it is not 
possible to interpret these histologic find- 
ings 
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CLINICAL HISnORV — Cont’d 

In Apnl, 1933 his general condition was excellent 
and he was doing hard physical work All nodes were 
normal m sire, but could be readdy palpated because of 
their firmness 


HISTOLOGIC FINDINGS — Coill'd 

Biopsy, April, 1933, of a left cervical node reiealed 
essentially the same picture as described above, namely, 
a lymph node the normal structure of which was re- 
placed by a dense cellular growth of cells closely re- 
sembling lymphocytes No sclerosis was present 


Case VIII H B , male, aged 72 years was admitted 
on Aug 29, 1931, presenting painless swollen lymph 
nodes, about 4 cm in diameter in both cervical and 
axillary regions, of three months duration Physical 
cxammation was otherwise negative Biopsy was done 
of a left cervical node There were no general symp- 
toms White blood count 17,900, differential, poly- 
morphonuclears, 44 per cent, large lymphocytes 12 
small lymphocytes 42 per cent, mononuclears, 2 per 
cent 


Biopsy Sections from the excised lymph node re- 
vealed a replacement of the normal lymph node struc- 
ture by a dense overgrowth of large round cells (lym- 
phoblasts), exhibiting a moderate number of mitotic 
figures There was no sclerosis Diagnosis lympho- 
blastoma (Fig 7) 


In September and October, 1931, he received deep 
X ray therapy to right and left cervical and axillary 
regions There was a regression of enlarged nodes to 
almost normal size 


In January, 1932, x ray therapy was repeated 


In Aprd, 1932, there was a recurrence of egg sued 
nodes m cervical, axillary, and mguinal regions There 
were no general complaints The blood picture was as 
before except for miniature appearance of lymphocytes 
These masses regressed under a third course of deep 
X ray therapy 


In September, 1932, there uas a second recurrence of Biopsy sections showed essentially the same picture 
enlargement of cervical nodes Biopsy was done of a as desenbed above There was no sclerosis 
node m the left cervical region 


In October, the blood count uus as follows white 
count, 32,000, poly morphonuclcars 12 per cent lym- 
phocytes 87 per cent, red blood count, 4,140 000, 
hemoglobin, 9S per cent Diagnosis Chronic lym 
plintic Itukcmia 


Deep X ray therapy to cervical regions repeated with 
regression of masses 


In Dcccmlier 1912 the patient was readmitted to 
the hospital suffenng from lobar pneumonia — entire 
right lung Superficial lymph nodes were small bni 
firm White Wood eminl, 110 000 91 per cent of 
which were small lympliocytes The patient died 


4 secuon of a lymph node, removed from the left cer 
vocal region at postmortem examination, showed essen- 
tially the same structure seen on the initial biopsv No 
sclerosts was present There were a few scattered hy- 
ahmzcd areas but these were similar m appearance to 
those often seen m the germinal centers of normal 
hypcrplaslic nodes and were obviously not the result of 
iiradiation Diagnosis chrome lymphatic leukemia 
(1 ig 8) 
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CLINICAL HISTOR-V CoHl d 

red blood count, 3 710,000 Smears showed no atypical 
leukocytes 


HISTOLOGIC BINDINGS — Cant d 

nuclear and plasma cells There are no foci of necrosis 
no dense hyahmzed stroma 


Died at home m November 1933, with recurrent 
masses in nght cervical region and mediasUnum 


Case I'll ED, male aged 68 years janitor, was 
admitted m April 1932, because of nodular swelhngs m 
the groms and axilla: The patient stated that he had 
been aware of these masses for the last 15 years, that 
they varied m size and never were accompamed by con- 
stitutional disturbances However m the last two 
months an increase in their size was accompanied by a 
progressive weakness which prevented him from work- 
mg Physical evammation revealed cervical, asdlaiy, 
and mgumal nodes measuring about from 3 to 6 cm m 
diameter, discrete and movable The spleen ivas pal- 
pable three fingers' breadth below the costal margm 
Blood picture was normal, roentgenograms of chest 
showed no mediastinal mass 


Biopsy of left cervical node revealed a replacement 
of the normal lymphoid architecture by a dense over- 
growth of cells, closely resembhng nature lympho 
cytes — a few mitotic figures were present There was 
no sclerosis Diagnosis lymphoblastoma (Ijonpho- 
cytoma) 


From April 25 to May 9, 1932, deep x ray therepy to 
all superficial groups of nodes that were clinically in- 
volved and to the mediastmum 


By Jime, 1932 all nodes had regressed to normal size 
except m the mgumal regions, where they reraamed 
slightly enlarged Weakness had disappeared 


In August, 1932, improvement was mamtamed The 
patient was at work 


Biopsy August, 1932, of a small firm nodule m the 
left cervical region Sections showed a small node in 
which the normal architecture was destroyed due to a 
dense overgrowth of cells closely rcsemblmg normal 
lymphocytes There was no sclerosis essimtially the 
same picture as seen above 


In October, 1932 the paUent was readmitted because 
of extensive edema of the scrotum and inferior extremi- 
ties, and marked weakness Physical exammation also 
revealed a large abdoimnal mass due to mvolved retro- 
peritoneal lymph nodes WTute blood count 5 000 
Differential was normal 


Deep T ray therapy to the abdonien 


In December 1932 edema and retroperitoneal masses 
had disappeared Patient felt practically well 
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that the theory of Regaud, for the growth 
and development of squamous-cell cara- 
nomas, is perhaps also true for Hodgkin’s 
sarcoma For, according to this theory, 
the grm\'th of a neoplasm is similar to the 
prohferation of a seminal epithehum 
There are "mother cells” that divide, 
giving rise to similar "mother cells” and 
"daughter cells,” the former correspond- 
ing to the spermatogoma, and the latter, 
maturing more than the former, corre- 
spond to pnmary and secondary spermato- 
cytes and spermatozoa The "daughter 
cells” are radiosensitive and are easily 
destroyed The "mother cells” are radio- 
resistant and destroyed only with diffi- 
culty Hence, when recurrences develop 
after irradiation, it is from the "mother 
cells” that have persisted 
Thus, in Hodgkin’s disease, if it is true 
that from the beginning the process m- 
volves the entire reticulo-endothehal sys- 
tem, irradiation therapy has httle more 
than palhation to offer On the other 
hand, if it begins as a local process and the 
pnmanly involved group of lymph nodes 
is discovered on physical examination 
early in the course of the disease, heavy 
irradiation of this and adjacent groups, 
with the object of completely sclerosing 
the affected nodes, offers a possibility of 
improving the therapy of this condition 
The problem m lymphoblastoma is more 
complicated It is possible, in the more 
chronic cases, to reduce the enlarged nodes 
to normal size, yet, biopsy reveals that 
these small post-irradiation nodes are not 
sclerotic but are as cellular as the initial 
grow th, containing large numbers of viable 
tumor cells In the tno cases of lympho- 
blastoma reported abo\e, m uluch mod- 
erate diffuse sclerosis did occur, the clinical 
course indicated that the progress of the 
disease w as not \ erj fa\orably influenced 
b) such changes 


However, small scattered masses of neo- 
plastic tissue usually survive beneath the 
capsule or withm the central portion of 
the sclerotic node This indicates a vana- 
tion in radiosensitivity of the Hodgkm’s 
disease tissue 

After a latent period this cellular tissue 
begins to proliferate and infiltrate the sur- 
rounding sclerotic areas This consti- 
tutes a recurrence Increased numbers of 
reticulum cells and eosinophils usually 
characterize the histologic appearance of 
such recurrences The chmeal improve- 
ment comades with the sclerosis of the 
nodes, and the recurrence of general 
symptoms corresponds to the prohferation 
of the neoplastic tissue after the initial 
selerosis of the node 

(2) As shown m one case reported 
above (Case II) , almost complete sclerosis 
of Hodgkin’s nodes can be brought about 
by irradiation When this obtams, the 
possibihty of local recurrence is greatly 
mimmized 

(3) If, as has been maintamed, Hodg- 
kin's disease affects the entire reticulo- 
endothehal system from the start, httle 
more than palhation can be expected from 
irradiation therapy On the other hand, 
if the process is at first a local one, and if 
the involved group of lymph nodes is dis- 
covered on physical examination early in 
the progress of the disease, intense local 
irradiation, ivith the object of completely 
sclerosing the lymph nodes, may offer 
a possibility of arresting the process 

(4) Irradiation of lymphoblastoma 
nodes may result in a reduction in size and 
some sclerosis, if the process is of the more 
malignant type In the chronic cases, 
the nodes are reduced in size but not 
sclerosed 

(5) From the histologic standpoint 
lymphoblastoma is more radioresistant 
than Hodgkin's disease 


SUMMARX AND CONCl DSION 

(1) Irradiation of Hodgkm’s lymph 
nocks according to the usual technic, 
results m a uidcsprtad replacement of 
the cellular tissue In dense sclerosis 
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The four cases descnbed above may be 
divided chmcally into two groups Cases 
V and VI may be considered quite mahg- 


DISCUSSION 

From the above studies, it is apparent 



Fig 7 Case nil Photomicro- Fig 8 Case VIII Photomicro 
graph (X 20) of biopsy section from graph (X 20) of section from left 
left cervical mass before therapeutic cervical node removed at post mor 
irradiation Normal lymph node tern Although nodes m this region 
structure has been completely des irere irradiated on several occasions 
troyed b> dense overgron-th of mature and twice reduced to normal size there 
lymphoblasts Diagnosis Lympho- is no sclerosis the node being as 
blastema (chronic lymphatic leu- cellular as at the imtial biopsy (Fig 7) 
kemia) 


nant because, m one, shortly after nradia- 
tion, a rapidly fatal acute leukemia de- 
veloped, and m the other, there was not 
a satisfactory regression of the tumor mass 
Cases VII and VIII may be regarded 
as less mahgnant because, m one, the 
disease has been present for many years, 
and in the other, it pursued a cluomc 
course for two years after irradiation 
therapy was first instituted, the patient 
dymg of an mtercurrent infection There 
IS also a marked difference m the histologic 
reactions of these two groups to irradia- 
tion In the more acute or mahgnant 
cases, there was a diffuse sclerosis of the 
irradiated nodes In no instance, how- 
ever, did this sclerosis compare mth that 
seen m the Hodgkin’s nodes In the more 
chrome or less mahgnant cases the nodes 
were reduced in size but there was no 
sclerosis 


that irradiation therapy did not m an) 
instance cause a complete disappearance 
of the neoplastic tissue In Hodgkin’s 
disease, improvement was brought about 
by materially reduemg the quantity of the 
neoplastic tissue, but recurrences developed 
from the small amounts that remained 
Smee each node received practically the 
same irradiation throughout, the persist- 
ence of small amounts of neoplastic tissue 
beneath the capsule and as small foci in 
the central portions of the node indicates 
a difference in radiosensitivity mthin this 
tissue This would explain the apparent 
increase m radioresistance of each re- 
current enlargement, since in such recur- 
rences the neoplastic tissue is denved by 
proliferation of the more radioresistant 
cells Thus the apparent existence of 
radioresistant and radiosensitive cell 
strains in Hodgkin’s disease would indicate 
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that the theory of Regaud, for the growth 
and development of squamous-cell cara- 
nomas, is perhaps also true for Hodgkin’s 
sarcoma For, accordmg to this theory, 
the growth of a neoplasm is similar to the 
prohferation of a seminal epithehum 
There are “mother cells" that divide, 
givmg nse to similar “mother cells” and 
"daughter cells,” the former correspond- 
ing to the spermatogoma, and the latter, 
matunng more than the former, corre- 
spond to primary and secondary spermato- 
cytes and spermatozoa The “daughter 
cells” are radiosensitive and are easily 
destroyed The “mother cells” are radio- 
resistant and destroyed only with diffi- 
culty Hence, when recurrences develop 
after irradiation, it is from the “mother 
cells” that have persisted 
Thus, in Hodgkin’s disease, if it is true 
that from the begmmng the process m- 
volves the entire reticulo-endothehal sys- 
tem, irradiation therapy has httle more 
than paUiation to offer On the other 
hand, if it begins as a local process and the 
pnmanly involved group of lymph nodes 
IS discovered on physical exammation 
early m the course of the disease, heavy 
irradiation of this and adjacent groups, 
with the object of completely sclerosing 
the affected nodes, offers a possibihty of 
improving the therapy of this condition 
The problem in lymphoblastoma is more 
complicated It is possible, m the more 
chrome cases, to reduce the enlarged nodes 
to normal size, yet, biopsy reveals that 
these small post-irradiation nodes are not 
sclerotic but are as cellular as the mitial 
growth, containing large numbers of viable 
tumor cells In the two cases of lympho- 
blastoma reported above, in uhich mod- 
erate diffuse sclerosis did occur, the clinical 
course indicated that the progress of the 
disease was not very favorably influenced 
by such changes 


However, small scattered masses of neo- 
plastic tissue usually survive beneath the 
capsule or withm the central portion of 
the sclerotic node This indicates a vana- 
tion in radiosensitivity of the Hodgkm's 
disease tissue 

After a latent period this cellular tissue 
begins to proliferate and infiltrate the sur- 
roundmg sclerotic areas This consti- 
tutes a recurrence Increased numbers of 
reticulum cells and eosmophils usually 
characterize the histologic appearance of 
such recurrences The chmeal improve- 
ment comcides with the sclerosis of the 
nodes, and the recurrence of general 
symptoms corresponds to the proliferation 
of the neoplastic tissue after the imtial 
sclerosis of the node 

(2) As shown m one case reported 
above (Case II), almost complete sclerosis 
of Hodgkm’s nodes can be brought about 
by irradiation When this obtains, the 
possibihty of local recurrence is greatly 
minimized 

(3) If, as has been mamtained, Hodg- 
kin’s disease affects the entire reticulo- 
endothehal system from the start, httle 
more than palhation can be expected from 
irradiation therapy On the other hand, 
if the process is at first a local one, and if 
the involved group of lymph nodes is dis- 
covered on physical examination early in 
the progress of the disease, intense local 
irradiation, with the object of completely 
sclerosmg the lymph nodes, may offer 
a possibihty of arresting the process 

(4) Irradiation of lymphoblastoma 
nodes may result in a reduction in size and 
some sclerosis, if the process is of the more 
malignant type In the chrome cases, 
the nodes are reduced in size but not 
sclerosed 

(5) From the histologic standpoint 
lymphoblastoma is more radioresistant 
than Hodgkin’s disease 


SUMMARY AND CONCLUSION 

(1) Irradiation of Hodgkin’s lymph 
nodes according to the usual technic, 
results m a widespread replacement of 
the cellular tissue by dense sclerosis 
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ROENTGEN-RAY VISUALIZATION OF PART OF THE 
LYMPHATIC SYSTEM 

By LEON J MENVILLE, MD,FACB.,o»«iJ N AN£, M D , New Orlmiis 
Radiological Division, Department of Mediane, Tulane University of Louisiana 


I I^ECAUSE the ongin and anatonuc ar- 
H rangements of the lymphatics were 
not clearly understood for a long 
tune confhctmg views were advanced m an 
attempt to explain the method of lymphatic 
absorption of particulate matter and micro- 
organisms Some authorities beheve that 
the lymphatics ongmate m the tissue spaces 
directly drained by lymph capiUanes 
others beheve that the lymphatics are a 
closed system of vessels, comparable with 
the blood vessels 

It can be appreaated that the mode of 
entrance of sohd particles, such as pigments 
or micro-orgamsms, mto the lymphatic 
system wiU depend m a large measure upon 
the anatomic arrangement of the latter 
If the lymphatic vessels ongmate as tissue 
spaces, mmute sohd objects would enter 
directly mto the lymphatics without dif- 
ficulty , but if the lymphatics are a closed 
system, entrance mto them could be ac- 
complished only by hving cells, actmg as 
phagocytes, passing into the lymph by 
diapcdesis Many experiments have been 
conducted by numerous observers in an 
attempt to clarify the mode of absorption 
of the lymphatic system Outstanding is 
the work of Hemng and MacNaughton 
(1) By injecting insoluble substances 
such as carbon and carmine, into the sub- 
cutaneous tissues of the legs of animals and 
rccovenng them in the Ijmph nodes, these 
two workers have been able to prove that 
the Ivmphatic system absorbs the sub- 
stances They also found that the tissue 
spaces are not directly continuous iwth 
the Ijmph capillanes and that the injec- 
tion of insoluble substances, such as India 
ink and carmine, into tlie loose connectn e 
tissues may spread them mdelj through 
the tissue spaces Hemng and Mac- 
Naughtoii conclude tliat manj, of these 
sohd particles are taken up in tlic cyto- 


plasm of cells which passes through the 
walls of the lymphatics by diapedesis into 
the lymphatic system 

Their contention is “The phagocytic 
cells are arrested m the first lymph gland 
on the lymph stream, and the cells carry- 
mg sohd particles pass from the lymph 
smuses of the gland mto the lymph tissue 
of the cortex and medulla of the gland, and 
eventually discharge their burden among 
the lymphocytes in these situations Solid 
particles, and even red corpuscles, arriving 
at the gland in a free state in the lymph 
stream, are dealt with by the endothehal 
cells of the reticulum of the lymph tissues 
These cells, analogous to the Kupffer’s 
cells of the hver smusoids, ingest matenal, 
detach themselves, and carry mto the 
lymphoid tissue of the gland in exactly 
the same way ” 

This IS the explanation of the mode of ab- 
sorption by the lymphatics when thorium 
dioxide, subcutaneously mjected, is used 
to visualize the lymphatic system Tho- 
rium dioxide, bemg a colloidal preparation 
contaming particles of thonum, its absorp- 
tion by the lymphatic system should be 
like that of India ink and carmine, as 
found by Hemng and MacNaughton m 
their experiments 

In a prehminar}’’ report (2) and paper 
(2a), we reported that it was possible to 
visualize lymph nodes and vessels by sub- 
cutaneous injection of thonum dioxide 
without resorting to the surgical means 
previously used by others Carvalho and 
his co-workers (3) have reported that they 
were able to visualize lymphatic vessels 
by surgically injecting certain opaque sub- 
stances directly into the IjTnph nodes 
They stated that in work planned for the 
future they would outline their technic 
and indicate the opaque substances used 


in then expenmcnts, as well as then re- 
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suits While their experiments are mter- 
estuig, they have but httle practical ap- 
phcation, with them, it becomes necessaiy 
to dissect the nodes surgically m prepara- 
tion for injection Again, it can be ap- 
preciated that, unless the body was sub- 
jected. to a general dissection, it would be 
practically impossible to find many such 
nodes to be mjected 

Since the pubhcation of our pre limin ary 
report on the visualization of portions of 
the lymphatic system, we have been able 
to nsualize other portions beside those 
reported m our previous work, emplojnng 
in these experiments the mtrapentoneal 
and mtradermal methods of mjection 
Some of these later observations have been 
pubhshed in certain medical journals, 
others, we present now for the first time 
In a recent issue of the Proceedings of the 
Society of Experimental Biology and Medi- 
cine appears a prehmmary report on the 
roentgen-ray study of absorption of tho- 
num dioxide from the peritoneal cavity of 
the albmo rat (4) We were able to 
demonstrate that, when thonum dioxide is 
mjected mto the pentoneal cavity of a rat, 
it IS quickly absorbed bj’’ the lymphatic sys- 
tem of the diaphragms, and then is appar- 
ently earned by the Ijonphatics of the thorax 
into the right and left lymphatic ducts 
By means of roentgen-ray films we were 
able to show verj' fine stnations m the ab- 
domen which closely resembled lymph 
vesssels, as we reported earher The dia- 
phragms showed an accumulation of tho- 
num, suggesting absorption, in their lym- 
phatics The thorax clearly showed the 
intercostal glands and vessels, and the con- 
nection of these vessels with what may be 
the nght and left lymphatic ducts Thus 
we demonstrated the dramage system of 
the lymphatics from the pentoneal caintj’', 
diaphragm, intercostal nodes and vessels, 
and mto the Ij'mphatic ducts We beheve 
that this is the fimt tune this portion of the 
lymphatic system has been visuabzed inth 
the roentgen ray The mtrapentoneal 
injection of thonum dioxide did not injure 
the rats — they remamed in perfect health 
for months 


Recently we mjected thonum dioxide 
mto the pentoneal cavity of dogs and rab 
bits, observmg the route of absorpbon by 
the lymphatic system It was similar to 
that seen m the rat, but a different portion 
of the lymphatic system of the thorax was 
visuahzed because the lymphatic sj^stem 
of the dog and rabbit differs from that of 
the rat In the dog there is an absence of 
mtercostal lymph vessels and glands, 
promment m the rat We were able 
to clearly visualize the nght and left sub- 
stemal glands, situated on the course of 
the mtemal thoracic vessels, also the 
antenor mediastinal gland In the pos- 
tenor mediastmum we found a clump of 
glands, probably the tracheo-bron^ial 
lymph nodes Surrotmdmg and also near 
the trachea were found lymph structures, 
probably the lymph glands which occur on 
the ventral face of the trachea and esoph- 
agus, and also the glands usually present 
between the trachea and the thoraac inlet 
and those on the nght side of the trachea 
The antenor and postenor mediastinal 
lymph vessels were clearly wsuahzed, be- 
gmnmg m the region of the diaphragm and 
finally endmg m the region of the lym- 
phatic ductus We beheve that this is the 
first tune it has been possible to study the 
Ijunphatic sytem of the thorax of the dog 
The experiments reported here not only 
demonstrate that thonum dioxide, when 
mjected mto the pentoneal canty, can be 
used as a diagnostic aid through the visuali- 
zation of certam lymphatic structures of 
the diaphragm and thorax, but that it is 
helpful for a clearer understanding of the 
high phagocytic capability of the lym- 
phatic endothelial cells in remoxung large 
amounts of particulate matter from the 
pentoneal canty, by the roentgen visuali- 
zation of certain of these structures We 
are mchned to beheve mth Cunningham 
(5) that the transfer of granular matenal 
from the pentoneal canty into the dia- 
phragmatic lymphatics takes place bj 
means of a type of phagocytosis The 
practical application of this knou ledge is 
found in the well-knoira Fowler position 
in which, upon elexation of the head of 
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the bed after operations for abdominal 
mfections, the infected matenal is per- 
mitted to gravitate toward the pelvic 
pentoneum Here absorption takes place 
with comparative slowness, while the 
pentoneum in the upper abdomen absorbs 
very rapidly 

We consider our reported experiments on 
the visuahzation of different portions of 
the lymphatic system to be of value both 
from a diagnostic and a therapeutic stand- 
point The possible visualization of lymph 
nodes m man could be of mvaluable assist- 
ance to the surgeon m locatmg meta- 
static nodules before and after operation 
and m observing the effect of irradiation on 
certain glandular diseases Lymphatic 
visuahzation would also be of considerable 
help to internists in the diagnosis and 
treatment of certam diseases which have a 
direct relation to the lymphatic system 
l\ffule we have reported that it is possible 
to visualize normal lymph nodes and ves- 
sels of different portions of the lymphatic 
system m the hvmg, it should be appreci- 
ated that it may be shown in the future 
that diseased lymph nodes may or may 
not lend themselves to bemg visualized 
by the injection of thonum dioxide It is 
probable that certam pathologic changes 
occumng within the mtemal structures of 
lymph nodes as a result of disease, prevent 
the absorption of thonum m sufficient 
quantity to cast a shadow We have par- 
ticularly in mind lymphatic metastasis 
If it should be shown that metastatic 
lymph nodes are not susceptible to visuah- 
zation, this fact alone could be of great 
diagnostic importance We are at present 
making certain investigations in this re- 
gard, and hope soon to be able to publish 
our results 

We believe that if it can be shown that 
metastatic nodules absorb thonum, it 
may prove a most important factor in the 
treatment of cancer, m spite of the report 
of Irwin (7), who states that he did not 
find signs of any patliologic process in 
Ijmphatic nodules which had absorbed 
thonum We base our belief partly on 
the report of the histopathologic examina- 


tions of some of the lymph nodes of normal 
dogs which had absorbed a certam amount 
of thonum (6) Hams says “In the 
case of the animals employed in these ex- 
periments, which were injected subcutane- 
ously, the lymphatic glands bemg thereby 
visualized, there occurs a distmctly stimu- 
latmg reaction upon the cormective tissues, 
or stromal umt of the glands, with loss of 
the lymphoid structure At times, assoa- 
ated with the connective tissue increment, 
there occurs an enlargement and evident 
stimulation of the cortical nodules, mdi- 
cated especially by the great increase of 
the germmal, or lietm, centers The fea- 
ture of unusual interest is the penvascular 
connective tissue proliferation which con- 
tmues to increase concentrically about the 
blood vessels Phagocytic cells which con- 
tam thonum can be seen withm the lymph 
smuses A more advanced picture of such 
changes presents complete loss of the pa- 
renchyma, with connective tissue replace- 
ment in which the lymph spaces are clearly 
shown and, at tunes, dilated Occasion- 
ally masses of phagocytic cells contaimng 
thonum show a surroundmg encapsulation 
of connective tissue At the site of local 
inoculation, masses of foragn body giant 
cells, or macrophages, are found, heavily 
laden with thonum granules 

“The biologic effects produced upon 
the lymphatic glands visuahzed by the 
subcutaneous mjection of thonum are 
unusual in character and differ from those 
resultmg from radium and the x-ray ” 
Dr Hams’ report indicates that great 
changes had taken place m the nodes, 
changes different from those usually seen 
after irradiation The inference may be 
drawn from Dr Hams’ obsen'^ations that 
thonum in colloidal form can be the means 
of normal cell destruction WTiile no defi- 
nite proof has yet been shown that the 
radioactivity of thonum is sufficient to 
produce such changes, nevertheless w e can- 
not at present disprove such a possibihty 
Then, again, thonum may exert some un- 
known destructive effect on normal lyTOph 
cells, such as the pathologist reports In 
fact. Ins evamination could be interpreted 
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to mean that the changes brought about 
m the lymph nodes were so extensive as to 
render the latter unfit to carry on the usual 
function of such glands For this reason, 
were it possible to produce these changes m 
metastatic nodules, it would be the equiva- 
lent of surgical removal 

Then, agam, because it has been shown 
by Schlundt (8) that thonum dioxide con- 
tains both thonum B and thonum D, and 
that the quantity of these substances m 
thonum dioxide depends somewhat upon 
the age of the thonum used m prepanng 
thonum dioxide, the presence of thonum 
B and thonum D may play an important 
part m the treatment of cancer It is 
well known that they emit characteristic 
rays which may have biologic effect when 
smtable roentgen rays are apphed to them 
It is also possible that the ra^o-activity of 
thonum may be shown to have some bio- 
logic effect, although Schlundt, m a per- 
sonal communication, states that his m- 
vestigation of thonum dioxide is not suf- 
fiaently advanced for him to express an 
opmion as to whether or not the radio- 
activity of thonum has an appreaable 
effect from the biologic standpomt 

SUlttlARY 

In our experiments we were able to 
visualize lymph nodes and vessels of differ- 
ent annuals by subcutaneous, mtradennal, 
and mtrapentoneal injections of thonum 
dioxide The foUowmg lymph nodes and 
vessels were visualized pophteal, m- 


gumal, mesentenc, axillary, substemal 
antenor mediastmal, postenor mediastinal, 
and intercostal lymph nodes, also lym- 
phatic vessels of the abdominal cantj, 
the diaphragm, and the thorax 

None of the animals suffered ill effects 
from the mjection of thonum dioxide 
The subcutaneous mjections did not pro- 
duce abscess or sloughmg, nor even redness 
or swelling of the skm We were unable 
to observe any abnormal behanor of the 
rats which received mtrapentoneal injec- 
tions Their appetite and general behav- 
ior were normal m every way 
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STIMULATING AQION OF RADIO-AQIVE DEPOSITS 
IN THE BODY' 

By FREDERICK B FLINN, Ph D , New York CUy 
From the College of Physiaans and Surgeons, Columbia Umversity 


pXPERIMENTS m our laboratory, 
|5_ soon to be reported m the “American 
Journal of Cancer,” indicate that 
there is no direct stimulation of tissue 
grown m vitro by radium which causes an 
uncontrolled increase m the rate of imtotic 
division Our clmical observations point 
to some alternative explanation, namely, 
an over-response by the tissue to a destruc- 
tive or irritating action This is consistent 
with the history of mahgnancy which de- 
veloped from an over-exposure among the 
early radiologists, and is further suggested 
by the bone necrosis which has been foimd 
to occur when radium seeds, improperly 
screened, have been placed m the oral 
cavity This necrosis does not appear as 
a rule until several years after the exposure 
In neither instance is there any radio- 
active deposit m the body The action is 
local and mdicates that some element m 
the cell has been injured, the effect of 
which does not become apparent for some 
time This latent action due to radiation 
is still unexplained 

The evidence so far produced suggests 
that the action of radium does not follow 
the Amdt-Schultz law, namely, that large 
doses destroy and weak doses irritate 
Mv observations, while growmg tissue 
m vitro surrounded by a radio-active me- 
dium, leads me to beheve that the action 
of radium is always destructive, that it 
is a matter of tlie chance impact of the 
alpha parbcle or gamma ray on some vital 
portion of the cell — probably the nucleus — 
ulnch causes citlicr tlie immediate or a 
delai cd deatJi of tlie cell The smaller the 
amount of radio-actnc deposit present, 
Uie less chance tliere is for tins impact to 
take place uitlim anj certain time This 
opinion IS further strengthened by clinical 
obser v ations The same tj'pe of destruc- 


tion takes place m our cases whether the 
deposit IS large or small, and, furthermore, 
it becomes just as extensive with the pas- 
sage of time The irritation, which may 
be an etiologic factor in causing mahg- 
nancy, IS the result of the condition of the 
tissue brought about by the exposure 
rather than because of the direct irritating 
action of radium itself 
The first case of radium poisomng that 
came under my duect supervision was m 
1926 It was pnmanly a case of antral 
smusitis and a necrotic involvement of the 
mandible, endmg m general septicemia 
In 1924, the patient, while dancmg m her 
home, had suffered a spontaneous frac- 
ture of the femur which did not kmt At 
the tune of our exammation, the two ends 
of the fracture overlapped, and were 
banded together by means of a silver nng 
Because of our lack of knowledge, m 1926, 
as to the action of radium when deposited 
in the body, wc did not beheve that 
there was any connection between the 
fracture and her mdustnal exposure The 
radiograph of the bone showed no patho- 
logic lesions At autopsy, no indications 
of mahgnancy were foimd at the area of 
fracture It is interestmg to note that 
radiographs of other cases of fractures 
taken several weeks before failed to reveal 
any condition that would warn one of such 
a possibihty 

Two years later, another case of jaw 
necrosis came under my obseri'ation and, 
as an aid to the study, a complete senes 
of radiographs were taken of the entire 
skeleton by Dr Joseph Steiner Radio- 
graphs of the skull showed a number of 
areas of rarefaction— “moth-eaten” m ap- 
pearance — vhich made one suspiaous of 
myeloma The other bones ivith the ex- 
ception of tlic mandible were normal in ap- 
pearance The “moth-eaten” areas in 
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Fig 1 Right femur 


Fig 2 Left femur 


the skull were fouud to occur frequently There was no sign of heahng in the first 
enough as to assume diagnostic value when case for over four months Admimstra- 
it was found that the patient had been tion of viosterol was then begun and at 
engaged m dial paintmg The areas m- the end of six months a sohd umon took 
crease m number and size as the case pro- place Radiographs taken a year later 
gresses It became a routme practice to revealed that there had been a spontaneous 
radiograph the complete skeleton of every fracture of one of the nbs, which had healed 
case that came under our supervision m the meantime At the present time, 
We have had three other cases of spon- the patient is suffenng from ank^dosis of 
taneous fractures for study One occurred the pelvic girdle with areas of rarefaction 
m a patient while walkmg across the floor, appearing m the vertebne and around the 
and another while the patient stepped pehuc bones In spite of this defonnit>, 
down from a chau The thud and most she gave birth to a healthy child this past 
recent one is an impacted fracture of the winter, a Caesarean operation being neces- 
neck of the left femur which happened sar>’- When I saw her a few weeks ago, 
w'hen the patient made a misstep while de- ankylosis was de\ eloping around the 
scendmg the stairs In none of these cases shoulder girdle and she was unable to raise 
did a fall precede the fracture her arms to her neck A cataract of 
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both eyes is gradually developing "which 
leaves her completely bhnd when out of 
doors, although within the house with the 


firm callus The second fracture, which 
was proximal and also transverse to the 
first, had been operated on and plated, the 



Fig 3 (/f/d Extenor side of skull, (rtgft/), intenor 


expanded ins she can still distmguish the 
number of fingers held m front of her face 
We have observed this same eye condi- 
tion in some of our expenmental animals 
The second case is interesting m that the 
first fracture occurred m May, 192S, 11 
years after the woman had left the indus- 
try This healed with callus formation 
but very little calcium deposit In No- 
vember, 1929, while movmg around the 
house, she suffered a second fraction above 
the first in the same femur There has 
been no e\ idence of any union taking place 
at tlic site of tlie second fracture In 
December, 1931, she underwent an opera- 
tion in an attempt to correct this condition 
This ga\e us an opportumty to obtain a 
biops) specimen of tlie bone at the site 
of fracture for histologic stud} The gross 
patliolog} Uicn noted slioned that there 
had been tno different fractures of the 
femur at different times The lower of 
these was rather oblique and had healed 
wath slight moderate angulation but witli 


plate afterwards being removed There 
had developed at the site of this proximal 
fragment a pseudo-arthrosis ivith a well 
defined thick fibrous capsule The bone 
was distmctly softer than normal, with 
a cortex about half the normal thickness 
This was thought to be due in part to dis- 
use, but more particularly to the severe 
radium poisoiung which began about 12 
years previous to the obsenmtion Up to 
the Spnng of 1934 no callus had formed at 
the site of the fracture, and recent radio- 
graphs show that cracks are beginmng to 
appear in the left femur (Figs 1 and 2) 
This is the Case No 7 desenbed by Mart- 
land (1), m 1931, as presenting a “strong 
presumptive eiudence that sarcoma is de- 
veloping ” Radiographs and a gross ex- 
amination of the bone in December, 1933, 
showed no signs of malignancy 
We oursehes have had two cases of 
sarcoma The radiograph readings on 
these cases before sarcoma appeared are 
interesting from the \ucw point of our study 



radiology 


Case A There is a symmetncal decal- 
cification and increased calcification of the 
pelvic bones The increased calaum is 



Fig 4 Photomicrograph of bone destruction in 
the "moth eaten” areas of the skuU 

about the acetabulum and extends upward 
along the inner half of each ihac bone to 
the sacro-ihac jomts The eighth dorsal 
vertebral body is almost completely de- 
stroyed, there bemg an mcreased calaum 
content above and below it Unfortu- 
nately, no autopsy could be obtamed on 
this case 

Case B Films of both extremities show 
a pecuhar dense stipphng withm the can- 
cerous structure of the os calas and tarsal 
bone The right femur shows some thick- 
enmg of the cortex m the lower and inner 
aspects which is of questionable significance 
and probably can be discarded Films of 
the shoulder girdles show the same pecuhar 
stipphng within the head of the humerus 
as was noted in the tarsal region Films 
of the spme and skull are apparently 
negative However, a film of the pelvis 
shows more of the osteoblastic reaction 
as previously described m Case A There 
seems to be a mixed osteoblastic and osteo- 
lytic process along the saao-ihac regions, 
the margms of the peine bnm, both ace- 
tabular regions, and also mthm the left 
greater trochanter The pubic bones also 


appear mvolved The ihac ivings appear 
to have some diffuse loss of lime salts 
The most marked findings are around the 
left hip ]omt 

^ Dr P C Swenson is quoted as follows 
This IS apparently the second case we 
have seen which has shown an osteoblastic 
reaction to radium imless it can be that 
we are deahng with a possible osteitis 
deformans However, this seems a remote 
possibihty ” It was from these obsen'a- 
tions that the study of the stnnulabng 
action of radium was suggested 
The doctor m charge of the case was 
warned m March, 1931, to be on the look- 
out for sarcoma He was skeptical at first, 
but m September of that year, the tumor 
first became evident and grew rapidly, 
the patient dymg m December, 1931 
Autopsy showed that the entire left side 
of the pelvic cavity was filled with a soft 
mass which had its ongin at the region of 
the acetabulum This mass bad displaced 
all the pelvic organs, the bladder and uterus 
lymg agamst the nght pelvic bnm In re- 
movmg the mass, it was found that the 
left innommate bone was partially de- 
stroyed and very fnable, with many 
jagged pomts No evidence of metastases 
were present Histologic examination 
showed the tumor to be myxosarcoma 
Four cases of bram tumor have occurred 
among our patients, and m all of them 
the “moth-eaten” areas m the skull have 
been found In our animal obserrabons 
practically all of the tumors occur at the 
site of the fracture On examination, 
m cases m which the)”^ do not occur at the 
site of the fracture, the shaft of the bone 
IS found to be pitted and grooved and 
resembles m gross appearance the lesions 
foimd m the skulls In these instances, 
the beg inni ngs of tumors are seen m the 
marrow 

In none of these cases, or m our ammal 
experiments, haie we seen any indication 
of a stimulation of the bone marroiv as indi- 
cated by an maeased number of red cells 
m a penpheral sample These are also 
the findings of Dr Sabin and her co- 
norkers (2) in rabbit expenments The 


FLINN RADIO-ACTIVE DEPOSITS IN BODY 


336 


only cases showing a polycythemia of 
which we have any record were those of 
four Enghsh girls examined for me, m 
1925. by Dr A B Rosher, Channg Cross 
Hospital Medical School They showed 
a red blood count, respectively, of 5 60, 

4 92, 5 60, 4 98 There might be some 
question as to whether these figures really 
indicated a true polycythemia These 
girls had worked at dial pamting, pomtmg 
the brush m their mouths, from one to 
eight years previous to the exarmnation 
However, they showed no lU effects from 
the occupation, and from the last informa- 
tion we received were still in good health 

HISTOLOGICAL 

At autopsy, we were fortunate m obtam- 
ing specimens of skull from two cases in 
which the “moth-eaten” areas were pres- 
ent Figure 3 shows a radiograph taken 
of the speamen which had been removed 
from one of the brain tumor cases 
Case 1 Microscopically, the rarefied 
areas consist of a loose fibrous connective 
tissue with only a few small islands of 
bone Along the margins of the lesions 
there is considerable irregularity of the 
bone, some portions of the margin being 
rather irregular and others very smooth 
The connective tissue is rather acellular 
About tlie blood vessels are seen occasional 
myeloid foci and lymphocytes, along with 
scattered hemorrhages 

In tins case, the internal surface of the 
right femur showed a productive exostosis 
extending about 4 centimeters 

Case 2 (gross) There is a sharply cir- 
cumsenbed lesion about 12 X 30 mm in 
diameter u ithm tlie substance of the bone 
It extends through tlic calvarium except 
for a narrow stnp on tlie external side 
about 0 5 mm thick The internal sur- 
face of tlie skull IS slightly depressed at 
tlie Site of tlie lesion This area is veiy^ 
irregular, consisting almost entirely of 
necrotic bone fragments, and is softer 
than the surrounding bone 
Microscopicallj , the section shows fi- 
brous and sonictune avcolar connectixe 
tissue with occasional islands of bone 


Most of the bone is well preserved, but 
there are many small amorphous islands 
of bone The margms of some of the 



Fig 6 Photomicrograph of bone destruction in 
the ‘ moth-eaten” areas of the skull 


bony trabeculse show much fragmentation, 
which vanes in intensity in different parts 
of the section About the necrobc areas, 
the dense fibrous connective tissue is acel- 
lular Several small hemorrhages and 
myeloid foa are scattered through the 
avascular connective tissue No inflam- 
matory reaction is seen Figures 4, 5, and 
6 show vanous stages of bone destruction 
in the “moth-eaten” areas m the skuU 

The impression given by these specimens 
is that some agency locally situated is 
capable of slowly weanng away the bone 
tissue that surrounds it, ivith gradual en- 
largement of a roughly circular area of 
bone destruction, followed by replacement 
witli fibrous tissue 

Fracture Case 2 Biopsy specimen re- 
moved at operation m a fracture case 
The gross specimen is a mass of bone taken 
from theupper third of theshaft of thefemur 
at tlie site of the fracture It is coiered 
on one surface w ith fibrous tissue , opposite 
this, IS some of the yellow' marrow Start- 
ing across from one surface almost to the 
other IS a sht-hke separation The bone 
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seems hard and dense and shows no e\n- 
dence of decalcification 
Microscopically, the fracture hne con- 



Ftg 6 Photonucrogragh of bone destruction in 
the ‘ moth-eaten” areas of the skull 


sists of dense fibrous connective tissue that 
joins the bone without any e\ndence of 
new bone formation In places, there is 
bone necrosis with fragmentation and loss 
of bone corpuscles Some of this ne- 
crotic bone IS bemg reorgamzed by new 
bone formed from osteoblasts Small 
areas of osteoclasis are scattered among the 
fragmented spicules The marrow shows 
almost no myeloid elements, m fact, for 
the most part, it is replaced by connective 
tissue m which are many new fibroblasts 
Some of the blood vessels m the marrow 
have greatly thickened mtimse The bony 
fragments consist of spicules that hardly 
show any evidence of new bone formation 
There may be a question m the mmds of 
conservative pathologists as to how many 
of these findings should be assigned to frac- 
ture and how many to the action of radium 
But masmuch as the same lesions can be 
produced m animals which have been in- 
jected with radium, one feels mchned to 
think that the major portion of the effects 
are due to the action of the radium de- 
posited m the bone 


DISCUSSION 

We have presented our data in detail 
because we feel that possibly further ev 
penments with radium may lead to some 
explanation of the occurrence of sarcoma 
m Paget s disease Bird (3) has reported 
five cases m which, he states, a sarcoma has 
arisen m bone mvolved m osteibs defor- 
mans We have had the two cases re- 
ported here m which there was perhaps a 
suggestion of osteitis deformans Our 
work does not lead to a conclusion that 
the tumors m the radium cases are caused 
by direct stimulation, but rather to some 
specific bone condition which may produce 
an irritation resultmg m an over-response 
of the organism 

To understand or to get a picture of the 
action of the radio-active deposits m the 
body, one must bear m mind certain facts 
When the tissue is exposed to radium ex- 
ternally, It IS subjected, if the radium is 
properly screened, only to the gamma ray 
and not to the alpha and beta particles 
The gamma ray of radium has a shorter 
wave length and is harder than the x-ray 
It has been stated that it takes 26 5 cm 
of soft tissue to absorb one-half of the 
gamma ray, while 4 9 cm will absorb one- 
half of the x-ray However, when radium 
is deposited m the body, the surrounding 
tissue IS subjected to all three rays, but, 
because the quantity of radium present in 
any locahty is minute, the action of the 
gamma ray and beta particle is probably 
negligible when compared to that of the 
alpha particle — 95 per cent of the rays 
given off by radium are alpha particles 
It has been estimated that 148 million 
alpha particles are given off per second for 
each miUigram of radium present It re- 
quires, accordmg to the calculation of Swann 
(4), the impact of only one alpha particle 
on the nucleus of a cell to kill tliat cell, 
but fortunately most of the alpha particles 
escape into the blood stream in the form 
of emanations and are eliminated b> means 
of the lungs Probabl) 98 per cent of the 
particles escape m this manner Hon ex cr, 

nhen the bone cell is hit bj an alpha parti- 
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de and killed, the calcium is absorbed, and 
finally an area of these absorbed cdls is 
replaced by a fibrous process, as indicated 
by our histologic sections The immediate 
surrounding tissue is devitahzed, which ac- 
counts for the difficulty, if not impossi- 
bihty, of stopping the necrotic process of 
the mandible so frequently present in the 
radium cases It also explains the danger 
of any surgical intervention, as it simply 
opens the way for bacterial mvasion with 
no healthy tissue to combat it It is this 
factor which shows the difference between 
these cases and the jaw conditions m phos- 
phorus poisoning, which it dosely re- 
sembles m its gross appearance, and also 
explains why a sequestrum forms when 
local damage is done in treatmg conditions 
in the oral cavity with radium 

The process is slow in most cases and we 
have never found an increased calcium 
content in the blood In the case of the 
girls, it may be of interest to note that they 
found relief from pain by takmg calcium 
gluconate in preference to narcotics 
The assoaation between radium and cal- 
cium IS further indicated by a case of myo- 
sitis ossifican progressive, in which I was 
asked to inject radium chloride The pa- 
tient was kept on a low calcium diet and 
tlic calcium excretion was detemuned for 
several weeks before the treatment began 
After the injection of radium sdts, an in- 
creased calcium ehmination took place 
which decreased as the radium was elimi- 
nated The progression has apparently 
stopped, as radiographs taken dunng the 
past three years (the last set just a few 
w'ceks ago) show no increase in calcifica- 
tion of tlie tissues The question as to 
whether there has been any decrease in the 
calcium deposits is perhaps more difficult 
to detcnnme, although there is more free 
mo\ cincnt of tlie limbs 
Further indication as to the devitahzed 
condition of tlie cells in tlie skeleton is 
shown m the case of pregnant w'omen who 
hare worked at radium dial painting 
Patients who showed no sign of dccalci- 
fication prcMous to this condition, be- 
came cnpplcd, and areas of dccalcification 


showed up rapidly after childbirth No 
matter what treatment is given, it is im- 
possible to get calaum redeposited, and 
the patient drifts mto a more and more 
crippled condition One case which I 
have recently seen is that of a girl whom I 
have watched for over nme years At no 
time have I or anyone else who has been 
interested m the case, been able to detect 
more than 0 S of a microgram of radio- 
activity m her body} a very small amount 
to have caused the damage At the last 
exammation she was apparently negative 
She was mamed about four years ago, and 
has borne two healthy children She is 
now crippled and radiographs of her 
skeleton show the “moth-eaten” areas 
we have found m so many bf our cases 
Rarefaction can be seen in other areas 
It might be difficult to say definitely that 
she IS a radium case, however, one can- 
not help but feel that she ought to be 
placed, at least, on the suspiaous list 
Radium deposits m the body apparently 
have no effect on the germ cell, as healthy 
diildren are borne by these girls and there 
have been no abortions so far as I have 
been able to determine by questiomng them 
or their doctors The bmth rate is normal 
I have examined some of these children for 
radio-activity and in some cases have found 
them to be active But it is always m 
cases m which the mother had mgested 
radium salts during the time she was carry- 
ing the child, or before the salt had been 
more or less mobilized in the skeleton 
If the mother has been awaj’’ from the m- 
dustry for a year or so before becoming 
pregnant there is no sign of activity I 
have been unable to keep track of all of 
these active children, but blood samples 
taken at the time of examination showed a 
tendency toward anemia 
All of the endence gi\en m this paper 
points to a destructive action of radium 
rather than to a stimulating one All of 
our cases of sarcoma and those reported 
by Martland (many of which I have been 
pninlcgcd to test for radio-acti\nty) con- 
tained less than 20 micrograms of radium, 
most of them, I beheie, testing nearer ten 
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seems hard and dense and shows no evi- 
dence of decalcification 
Microscopically, the fracture Ime con- 



Fig 6 Photomicrograph of bone destruction in 
the moth eaten” areas of the sk-ull 


sists of dense fibrous connective tissue that 
joins the bone without any evidence of 
new bone formation In places, there is 
bone necrosis with fragmentation and loss 
of bone corpuscles Some of this ne- 
crotic bone IS being reorgamzed by new 
bone formed from osteoblasts Small 
areas of osteoclasis are scattered among the 
fragmented spicules The marrow shows 
almost no myeloid elements, in fact, for 
the most part, it is replaced by connective 
tissue m which are many new fibroblasts 
Some of the blood vessels m the marrow 
have greatly thickened mtunre The bony 
fragments consist of spicules that hardly 
show any evidence of new bone formation 
There may be a question in the mmds of 
conservative pathologists as to how many 
of these findmgs should be assigned to frac- 
ture and how many to the action of radium 
But masmuch as the same lesions can be 
produced m animals which have been in- 
jected with radium, one feels inchned to 
think that the major portion of the effects 
are due to the action of the radium de- 
posited m the bone 


DISCUSSION 

We have presented our data in detail 
because we feel that possibly further ev 
penments with radium may lead to some 
explanation of the occurrence of sarcoma 
m Paget’s disease Bnd (3) has reported 
five cases m which, he states, a sarcoma has 
ansen in bone mvolved m osteibs defor- 
mans We have had the two cases re- 
ported here m which there was perhaps a 
suggestion of osteitis deformans Our 
work does not lead to a conclusion that 
the tumors m the radium cases are caused 
by direct stimulation, but rather to some 
specific bone condition which may produce 
an irritation resultmg m an over-response 
of the organism 

To understand or to get a picture of the 
action of the radio-active deposits m the 
body, one must bear m mmd certain facts 
When the tissue is exposed to radium ex- 
ternally, it IS subject^, if the radium is 
properly screened, only to the gamma ray 
and not to the alpha and beta particles 
The gamma ray of radium has a shorter 
wave length and is harder than the \-ray 
It has been stated that it takes 26 5 cm 
of soft tissue to absorb one-half of the 
gamma ray, while 4 9 cm wiU absorb one- 
half of the \-ray However, when radium 
is deposited m the body, the surrounding 
tissue is subjected to all three rays, but, 
because the quantity of radium present m 
any locahty is minute, the action of the 
gamma ray and beta particle is probablj" 
neghgible when compared to that of the 
alpha particle — 95 per cent of the rays 
given off by radium are alpha particles 
It has been estimated that 148 million 
alpha particles are given off per second for 
each milhgram of radium present It re- 
quires, according to the calculation of Sn ann 
(4), the impact of only one alpha particle 
on the nucleus of a cell to kill that cell, 
but fortunately most of the alpha particles 
escape mto the blood stream in the form 
of emanations and are eliminated bj means 
of the lungs Probably OS per cent of the 
particles escape in this manner Hou ei er, 
when the bone cell is hit by an alpha parti- 
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cle and killed, the calaum is absorbed, and 
finally an area of these absorbed cells is 
replaced by a fibrous process, as indicated 
by our histologic sections The immediate 
surrounding tissue is devitahzed, which ac- 
counts for the difficulty, if not impossi- 
bihty, of stopping the necrotic process of 
the mandible so frequently present m the 
radium cases It also explams the danger 
of any surgical intervention, as it simply 
opens the way for bacterial invasion with 
no healthy tissue to combat it It is this 
factor which shows the difference between 
these cases and the jaw conditions in phos- 
phorus poisomng, which it closely re- 
sembles in its gross appearance, and also 
explains why a sequestrum forms when 
local damage is done m treatmg conditions 
in the oral cavity with radium 

The process is slow m most cases and we 
have never found an increased calcium 
content m the blood In the case of the 
girls, it may be of mterest to note that they 
found relief from pain by taking calcium 
gluconate m preference to narcotics 
The association between radium and cal- 
cium is further indicated by a case of myo- 
sitis ossifican progressive, in which I was 
asked to inject radium chlonde The pa- 
tient was kept on a low calcium diet and 
tlic calaum exaction was determined for 
several ivceks before the treatment began 
After the injection of radium salts, an in- 
aeased calcium ehmination took place 
which decreased as the radium was elirm- 
nated The progression has apparently 
stopped, as radiographs taken dunng the 
past three years (the last set just a few 
ivceks ago) show no inaease in calafica- 
tion of tlie tissues The question as to 
whether tliere has been any decrease in the 
calcium deposits is perhaps more difficult 
to detemune, altliough tlierc is more free 
mo\ cment of the limbs 
Furtlicr indication as to tlic devitalized 
condition of tlic cells in tlie skeleton is 
showTi m the case of pregnant women who 
ha\c worked at radium dial painting 
Patients who showed no sign of decala- 
fication prcMous to this condition, be- 
came cnpplwl, and areas of decalcification 


showed up rapidly afta childbirth No 
matter what treatment is given, it is im- 
possible to get calaum redeposited, and 
the patient drifts mto a more and more 
crippled condition One case which I 
have recently seen is that of a girl whom I 
have watched for over tune years At no 
time have I or anyone else who has been 
mtaested m the case, been able to detect 
more than 0 8 of a miaogram of radio- 
activity m ha body ) a very small amount 
to have caused the damage At the last 
exammation she was apparently negative 
She was married about four years ago, and 
has borne two healthy children She is 
now cnppled and radiographs of ha 
skeleton show the “moth-eaten” areas 
we have found m so many of our cases 
Rarefaction can be seen m otha areas 
It might be difficult to say definitely that 
she IS a radium case, howeva, one can- 
not help but feel that she ought to be 
placed, at least, on the suspiaous hst 
Radium deposits m the body apparently 
have no effect on the germ cell, as healthy 
children are borne by these girls and there 
have been no abortions so far as I have 
been able to determine by questiorung them 
or their doctors The birth rate is normal 
I have exammed some of these children for 
radio-activity and in some cases have found 
than to be active But it is always m 
cases in which the mother had ingested 
radium salts dunng the time she was carry- 
ing the child, or before the salt had been 
more or less mobilized m the skeleton 
If the mother has been away from the in- 
dustr)-^ for a year or so before becoming 
pregnant there is no sign of activity I 
have been unable to keep track of all of 
these active children, but blood samples 
taken at the time of examination showed a 
tendency tow’ard anemia 
All of the cxndence given in this papa 
points to a destructive action of radium 
ratlia than to a stimulating one All of 
our cases of sarcoma and tliose reported 
by hlartland (many of winch I have been 
pmnlegcd to test for radio-actiMty) con- 
tained less than 20 miaograms of radium, 
most of tlicm, I bclici e, testing nearer ten 
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seems hard and dense and shows no e\n- 
dence of decalcification 
MicroscopicaUy, the fracture hne con- 



sists of dense fibrous connective tissue that 
joins the bone without any evidence of 
new bone formation In places, there is 
bone necrosis with fragmentation and loss 
of bone corpuscles Some of this ne- 
crotic bone is bemg reorganized by new 
bone formed from osteoblasts Small 
areas of osteoclasis are scattered among the 
fragmented spicules The marrow shows 
almost no myeloid elements, m fact, for 
the most part, it is replaced by coimective 
tissue m which are many new fibroblasts 
Some of the blood vessels m the marrow 
have greatly thickened mtunse The bony 
fragments consist of spicules that hardly 
show any evidence of new bone formation 
There may be a question m the mi nds of 
conservative pathologists as to how many 
of these findmgs should be assigned to frac- 
ture and how man}’’ to the action of radium 
But masmuch as the same lesions can be 
produced m animals which have been in- 
jected with radium, one feels inchned to 
think that the major portion of the effects 
are due to the action of the radium de- 
posited m the bone 


DISCUSSION 

We have presented our data m detail 
because we feel that possiblj further ev 
penments with radium may lead to some 
explanation of the occurrence of sarcoma 
m Paget s disease Bird (3) has reported 
five cases m which, he states, a sarcoma has 
arisen m bone involved m osteitis defor- 
mans We have had the two cases re- 
ported here m which there was perhaps a 
suggestion of osteitis deformans Our 
work does not lead to a conclusion that 
the tumors m the radium cases are caused 
by direct stimulation, but rather to some 
specific bone condition which may produce 
an imtation resultmg in an over-response 
of the organism 

To understand or to get a picture of the 
action of the radio-active deposits in the 
body, one must bear m mind certam facts 
When the tissue is exposed to radium ex- 
ternally, it IS subject^, if the radium is 
properly screened, only to the gamma ray 
and not to the alpha and beta particles 
The gamma ray of radium has a shorter 
wave length and is harder than the x-ray 
It has been stated that it takes 26 5 cm 
of soft tissue to absorb one-half of the 
gamma ray, while 4 9 cm will absorb one- 
half of the x-ray However, when radium 
IS deposited m the body, the surroundmg 
tissue IS subjected to all three rays, but, 
because the quantity of radium present m 
any locahty is mmute, the action of the 
gamma ray and beta particle is probably 
neghgible when compared to that of the 
alpha particle — 95 per cent of the rays 
given off by radium are alpha particles 
It has been estimated that 148 milhon 
alpha particles are given off per second for 
each milhgram of radium present It re- 
quires, according to the calculation of Su aim 
(4), the impact of only one alpha particle 
on the nucleus of a cell to Jail that cell, 
but fortunately most of the alpha particles 
escape into the blood stream in the form 
of emanations and are ehrainated bj means 
of the lungs Probably 98 per cent of the 
psirticles escape in this manner How c\ or, 
when the bone cell is hit bj an alpha parti- 
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^HIS presentation is a preliminary 

report of clinical and laboratory work 
' done m a further attempt to deter- 
mine the comparative chmcal values of 
radium and x-rays The work was earned 
out in the Radiation Therapy Division of 
Bellevue Hospital as part of the regular 
therapeutic service of the Cancer Division, 
and with the assistance of a fellowship 
established through the courtesy of Wilham 
R Warner & Company, and Schenng & 
Glatz 

Three distinct methods of irradiation 
were employed high voltage x-rays gen- 
erated at 200 K V , a small 100-milhgram 
radium pack, and a 5-gram pack The 
latter radium was loaned to Bellevue Hos- 
pital by Radium Beige 
The physical measurements and expen- 
ments were earned out with special ap- 
paratus designed for this work, and the 
physical problems associated with this 
study were worked out by one of us 
(C B B) 

PURPOSE or THE WORK 

Two years ago, there were reported si- 
multaneously two technics for treating 
neoplasms of the mouth and throat one 
by Coutard, wlio advocated protracted 
external x-ray radiation, and one by Bcr- 
ven, who advocated protracted external 
radium radiation followed by endotliermic 
incision and interstitial radiation Bcr- 
vcii said that cmpincal cxpenence con- 
firmed in lus ow 11 and his co-worker’s minds 
the superiority of radium oxer x-rajs 
Coutard did not specifically compare the 
two tipcs of ravs, but indicated in lus re- 
port remarkable successes m tlie treatment 

' Rc^<l nt the Amencan CotiRTcss of Radtolort nt 
Uiieapi Sept eS-SO 103 .! 


of pharyngeal, tonsillar, and laryngeal 
- mali g nan cies with x-rays, but did not offer 
a basis for clmical companson because of 
the wide differences m techmes The le- 
sions Berven treated were mainly of the 
radioresistant mtra-oral types, and the 
external radiation was followed by endo- 
thermy and interstitial radiation Those 
conditions treated by Coutard were the 
more radiosensitive lesions of the tonsil 
and hypopharynx, with the exception of 
the more resistant laryngeal growths 
His cases were treated exclusively by ex- 
ternal x-ray radiation Nevertheless, each 
employed a ray of charactenstic physical 
quahties which produced specific physical 
and biological effects 
Experimental radiotherapy is currently 
directed toward the apphcation of rays of 
shorter effective wave length than those 
produced at 200 K V and 0 5 mm copper 
filtration By increasing the filter to 2 
mm copper (as employed by Coutard), 
the Avave length is shortened from approxi- 
mately 0 16 Angstrom to 0 11 Angstrom 
With the application of gamma rays, wave 
lengths of the order of 0 01 Angstrom are 
used In order to produce these with the 
x-ray tube, a potential of more than a 
nullion xmlts would be required 
The laboratory’s contribution to the 
study of the influence of ivax^e length upon 
biological effect has been to present con- 
flicting evidence Packard exposed eggs of 
the Drosophila mclano^astcr to x-rays pro- 
duced by potentials ranging from 12 to 500 
K V , wutli respective wave lengths of 1 7 
to 0 02 Angstrom With the same number 
of r administered in the same penod of 
time, he found no difference in tlie mhibi- 
lorx powers of those rays on the vanous 
eggs 
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For this reason, the destructive action is 
slow, a pathologic condition of the bone in- 
creasing with tune In most of the cases, 
I beheve one can say that the sarcomas 
have appeared m the areas carrymg the 
greatest stress 

This supervision consists of providing 
the proper medical and dental care, as well 
as compensation for practically all cases 
outside of New Jersey 

I wish to acknowledge my indebtedness 
to the many radiologists and other medical 
men who have lent me their assistance m 
this study, as well as to the Josiah Macy 


Foundation who furmshed funds which 
permitted the clearmg up of certain points 
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urements Part of the work, “The Effect 
of Filtration and Distance upon Depth 
Dose,” has been presented in a previous 
paper by Braestrup A complete descnp- 
tion of the physical mvestigation will ap- 
pear in a subsequent paper now in prepara- 
tion For the present, we shall hmit our- 
selves to a discussion of the results of the 
physical measurements as summarized 

(See Table II) ^ ^ , 

It will be observed that here are included 
not only the forms of irradiation used in 
the present clmical investigation but also 
the more common techmcs This serves 
to illustrate the fundamental physical 
difference between the Coutard method 
and the usual forms of high voltage v-ray 
therapy 

By changmg from 0 5 mm of copper 
filtration to 2 mm of copper the effective 
wave length is matenahy shortened by fur- 
ther elimination of the longer components 
of the \-ray spectrum The half value 
layer is almost doubled, with a resultmg 
improvement in depth dose of 3 per cent, 
while the increase in focal skin distance 
from 50 cm to 60 cm caused a 2 per cent 
depth dose gam m terms of the surface 
dose, making a total gam of 5 per cent m 
the depth dose In terms of the depth 
intensity, the improvement is about 14 
per cent by changmg both filter and focal 
skill distance However, to obtam these 
improvements in quality and depth dosage 
75 per cent of the intensity is sacnficed, 
which must be compensated for by in- 
creasing the time 


Of particular interest is the small dep^ 
dose obtamed "with the radium pack 
This, of course, is due to the short radium 
skin distance and, to a lesser extent, to 
the smaller field A 6-cm distance was 
selected for economical reasons, as well as 
to duphcate the techmc used at Radium- 
hemmet 

The radium mtensity of the radium 
pack was determmed mdirectly by photo- 
metnc comparisons with a pomt source of 
knoAvn radium content By this method 
errors due to the stray radiation from the 
pack were ehmmated The result indi- 
cated may be subject to mmor corrections 
due to the wave length dependence of the 
thimble chambers used It was found that 
m one hour, 480 r were given (about 8 
r/rmn ) The clmical erythema dose ad- 
mmistered m three and one-half hours was 
produced by 1,680 r 

TIME OF TREATMENT 

The total irradiation was administered 
within a penod of from 21 to 28 days 
This period of tune was selected for many 
reasons Fust, when a full skin erythema 
dose IS given in one sittmg, with \-rays 
at 200 K V , and with 2 mm copper filtra- 
tion, the erythema commences to subside 
on the twenty -first day This is indicative 
of the destructive phase of the treatment, 
and the ascension of the heahng phase 
Associated with the heahng phase, there 
occurs fibrosis and increased radio-resist- 
ance It has, therefore, been necessary 


TABLE II 

Fhvsical factors The first section indicates tlie character of the x rays, filtered with 0 5 mm copper This ray, 
which has been cinplojcd in the older technics is described here for purposes of companson 



Roentgen Rays Produced at 200 K \ — 1 
(puls pot ) 

ma 1 

Gamma Ra>s 

5 gram radium pack 

1 iltmtion 

Field 

0 S mm Cu 4- 1 mm At 

10 X licm j 

2 mm Cu 4- 1 mm A1 i 

10 X 15 cm j 

0 5 mm Ft 4- 5 mm Pb 
S X 10 cm 

Di'-tancc ' 

'iO cm t GO cm 

50 cm 1 

CO cm 

0 cm 

IntciiMli (in nir) 

n 2 r/min 1 0 1 r/mm 

4 90 r/min I 

3 44 r/rain 

7 94 r/mm 

Qinht> H \ L 1 
W avu I 
Icniah j ( 

0 02 mm Cu 

0 lf> A 

1 1 S mm Cu 

0 1 1 A 

12 5 mm Pb 

0 01 A 

IJrpih Dose *> cm * 
10 cm 1 

(i } 4 per cent | Ii7 0 per cent 
14 0 per cent 1 17 1 per cent 

(i7 0 per cent ■ 
1 37 9 per cent 

GO 1 ) per cent 

40 2 per cent 

2b 5 per cent 

12 0 per cent 
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Recently, Glasser and Mautz have dis- 
agreed with Packard's conclusions by dem- 
onstrating their own mabihty to stand- 
ardize the Drosophila eggs However, 
they deemed this medium suitable for ap- 
proximate comparative measurements of 
the effectiveness of gamma and x-rays, 
and m their tests, conclude that different 
wave lengths produce different effects 
FaiUa and his co-workers find that gamma 
rays are several tunes more destructive to 
Drosophila eggs than x-rays (200 K V , 
and 0 5 mm Cu filtration) 

From these and other conflicting labora- 
tory reports, it is impossible at the present 
tim e to draw any final conclusions 

PROCEDURE 

We have attempted to study the prob- 
lem of the mfluence of the wave length on 
the biological effect chmcally There were 
selected for treatment only those patients 
suffering from cancer of the mouth and 
throat These cases offered for study three 
kmds of tissues of varymg radiosensiti- 
vity the skm, the mucous membrane, 
and the tumor itself, all of which could be 
contmuously observed 

The three types of rays employed are 
produced with the foUowmg factors (See 
Table I) 


1 X-rays {Coutard Tech)iic)~KY 
200, 4 ma , 2 mm Cu and 1 mm A1 filtra- 
tion, 60 cm distance, 10 X 15 cm portal 
(150 sq cm ), durabon of beatment, 21 
to 30 days, time of each beatment, 40 
mmutes (average) , two areas beated each 
day — one m the mommg and one m tlie 
afternoon, total dose, 6,800 to 8,800 r 
(3*/ 4SED to5SED to each area) 

2 Five-gram Radium Pack— Six mm 
lead filbabon, 6 cm distance, 8 X 10 cm 
portal (80 sq cm ) , daily dose, 5,000 to 
7,500 mgm -hrs (only one area beated 
each day), total dose, 50,000 mgm hrs 
(3 S E D ) to 60,000 mgm -hrs (3V* 

5 E D ) to each area, when two areas are 
beated , 35,000 mgm -hrs (2 S E D ) to 
45,000 mgm -hrs (2^/i S E D ) to each 
area, when three areas are beated , grand 
totals, 100,000 mgm -hrs to 135,000 mgm - 
hrs 

S Small Radium Pack — 100 Mgm — 
Five mm lead filbabon, 6 cm distance, 

6 X 8 cm portal (48 sq cm ) , tune, 21 to 
25 days, dose, 50,000 to 60,000 mgm -hrs 
to only one area 

PHYSICAL MEASUREMENTS 

The physical factors of the different 
forms of irradiabon were detenmned photo- 
metrically as well as by lomzabon meas- 


TABLE I — TECHNICS EMPLOYED 


X-rays 


200 KV 
4 ma 


Large Radium Pack 

' 5 000 mgm 


Filtration 

1 2 mm Cuandlinm Al" 

^3 mm Pt and 5 mm Pb (G 
mm lead equivalent) 

Distance 

Portal 

Daily dose 

60 cm 

0 cm 

rm fl50 sq cm ) 

S X 10 cm (80 sq cm ) 

200-250 r to each of two por- 
I tals 

5 000-7 500 mgm -hrs to one 
area each day 

Duration 

21-30 days 

25-35 days 

50 000 (3 S E D )-e0 000 (3 V 

S E D ) mgm -hrs when 2 
areas are treated 

35 000 (2 S E D )-45 000 (2'A 

S E D ) mgm hrs when 3 
areas are treated ! 

Grand total 100 000-135 000 , 
mgm hrs ' 

Total dose 

6 800-8 800 r to two portals 
(3Vi-5 S E D ) 


Small Radium Pack 


100 mgm 


V mm Pt (5 mm lead 

equivalent) 

0 cm 

0 X 8 cm (48 sq cm ) 

2 400 mgm hrs to only 

one area 

21-2'i days 

50 000-00 000 mgm hrs to 
one area 
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ance of 6 cm , the threshold skin erythema 
lose was found tobe 17,500 miUtgram-hours 
rhe duration of each daily treatment of 


in a busy cbmc, many of whom were not 
very co-operative, has made it difficult to 
secure a standard time duration for the 



5,000 mgm -hrs was one hour, and was 
equivalent to 30 per cent SED daily 
Only one of the two areas was treated each 
day, gi\ung an average of 2,500 mgm -hrs 
to one area each day, as compared with 
2,400-mgm -hrs to one area each day given 
by tlie small pack WTien three areas i\ ere 
used, the daily dose was raised to 7,500 
mgm -hrs in order to maintain this same 
daily average per field (Fig 3-£) 

In order to maintain close parallels in 
the vanous technics, we strove to employ 
tlie exclusive technic of protracted external 
radiation, tliereby diflcnng from Ben'en’s 
technic m that interstitial radiation was 
not to be an integral part of tlie routine 
Interstitial radiation and endothermic sur- 
gcr\ w ere cniplo) cd onl> in tlie event of a 
pro\cd or anticipated failure The ncccs- 
siti for treating a large number of patients 


treatments Because of compheatmg out- 
side conditions, treatments were ddayed 
m many mstances, so that the average time 
for admimstenng radium pack treatments 
has been 28 days as against 21 days for the 
Coutard technic 


Though this has made it difficult for ac- 
curate compansons, it proved to be a happy 
accident In a single skm test with the 


rauiura pacK, tne eiy^tnema appeared on the 
fourteenth day, and lasted for 14 days be- 
fore It began to subside The resolution 
of the destrucbve effect and the commence- 
ment of the healmg phase from this expo- 
sure occurred on the tiventy-eighth day 
Thus all the radium pack treatments had 
been admimstered before fibrosis and in- 
creased radio resistance had set m In this 
penod of 28 days, it required an average 
of 110,000 mgm -hrs total dose, or 55,000 
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to admimster all treatments before this 
occurred Second, when a proper senes of 
treatments has been adnumstered accord- 


mal tissues, and is followed by persistent 
epilation and other skm changes, destruc- 
tion of the sahvary gland funcbon, osteitis 



Fig 1 This chart illustrates the mefiSaencj of treatments administered over 
too long a period of tune There is healmg of the epithehtis and epidermitis even 
while the treatments are being administered It also demonstrates the greater 
resistance of the necL nodes m comparison with the local lesion, even though their 
superficial location permits a greater depth dose 


mg to the exact Coutard technic, our ex- 
periences mdicate that the average epi- 
thehtis first appears on the fourteenth 
to the sixteenth day, and commences to 
subside on the twenty-first da)'" even though 
treatments were bang administered cur- 
rently (See Fig 1) Thus there is noted 
a healing process of the mucosa even during 
the admimstration of the destructive rays 
Third, our expenences comade with those 
of Coutard, i e , if the duration of the treat- 
ments IS shortened too much, there results 
an mcrease m the seventy of the epithehtis 
and epidermitis, with a prolongation of 
these reactions This necessitates a cur- 
tailment of the total dose adnumstered 
This prolonged reaction is significant of the 
excessive destructne effect upon the nor- 


of the mandible, and contmuous dry sore 
throat 

THE FIVE-GRAM RADIUM PACK 

At the begmnmg of our work, we ex- 
pected that when heavily filtered gamma 
irradiation was admmistered to the patient 
m such large doses as to produce in the 
same penod of time eqmv^ent biological 
reactions of epithehtis and epidermitis up 
to the point of lethal tolerance of the tis- 
sues, it would prove much more destructive 
to the tumor than \-rays through a greater 
selective action, due perhaps to the more 
intense Compton effect This thought led 
to the construction of the 5-gram radium 
pack Usmg a filter equivalent to G mm 
lead, and an S X 10 cm portal, at a dis- 
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Fig 3 C Case 1 Skin of neck on thirty Fig Z-D Roentgenogram of larynx before treatment 
sixth day, shomng reaction at its height 


to be compelled subsequently to curtail 
the total quantity of radiation adminis- 
tered because of a too intense reaction in 
the oral mucosa 

General reactions from radiation were 
treated x\nth Mead’s viosterol 

SUBSEQUENT TREATMENT 

Protracted external radium irradiation 
exhibits a profound effect upon the normal 
as Mcll as the neoplastic tissues This is 
particular!} evident when interstitial radia- 
tion IS employed Residual tumor tissue 
subsequent!} treated b} interstitial radia- 
tion ma} be completely destroyed and the 
surrounding area of healthy tissue, because 
of its fibrosed condition from the external 
radiation effect, mil break down immcdi- 
itch or else a month or two later, and 
produce, along with the e\er-prescnt infec- 
tion in the mouth, a rather intensn e septic 
ulceration This infected ulcer max last 
for months and, m time, max exen pro- 
duce gcntnli7cd metastatic lesions of 


chronic sepsis A mild radium osteitis 
may occur in adjacent bones, usually the 
mandible, so that further interstitial radia- 
tion or topical apphcation of radium may 
cause an osteomyehtis xvhich is more per- 
sistent and permcious than that formerly 
seen ^\Tien such a condition is hkely to 
occur, Berven’s procedure of endothermic 
excision and interstitial radiation is ear- 
ned out, except in a rex^erse order It is 
our opimon that interstitial irradiation, 
even in small doses, of normal tissues al- 
ready heax'ily irradiated from xxnthout 
prolongs the healing time and leax^es a 
persistent, painful, infected ulcer For 
this reason, xxe adrmnister the interstitial 
radiation immediately after the acute reac- 
tion from the external irradiation has sub- 
sided After an interxal of one xxeek, in 
order to permit some fibrous reaction of 
the tumor bed to take place, the tumor- 
beanng area is excised 
This cxasion must not only clean up the 
slough, but must also radically extirpate 
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mgm -hrs to each of two areas to produce 
a second degree erythema with superfiaal 
denudation of the epithehum (Figs 2 and 



Fig 3-A Photomicrograph of tissue. Case 1 
intrinsic carcmoma of the larynx, histologic Grade 
I Patient was well ten months after the begin 
mug of treatments 

3-E) The average duration of the epider- 
imtis from such a dose was 32 days The 
accompanying epithehtis was fess intense 
than that produced by x-rays However, 
when the gamma radiation was admin- 
istered withm 14 days, the epithehtis was of 
equal mtensity to that produced by \-rays 
given m the same short penod of time 
Because the gamma-ray beam is accu- 
rately dehneated by the lead wall of the 
pack, the epilation is much less extensive 
than that produced by the small pack, m 
cases m w^ch there is no protecting con- 
finement of the gamma-ray beam In ad- 
dition, there were noticed other external 
reactions, such as multiple small sebaceous 
cysts, caused by the pluggmg of the necks 
of the ducts with desquamating epithehum 
associated ivith the severe second degree 


erythema, and frequently becoming in- 
fected and formmg abscesses A late 
conjunctivitis with lacnmation, epilation 



of the eyebrows and eyelashes, and marked 
photophobia requirmg several months to 
abate may occur if the carcmoma is located 
on the roof of the mouth, m the nose, or 
smuses, so that the high-placed beam of 
treatment rays includes the eyes m its 
path 

"Wdien the pack treatments are admin- 
istered over a longer penod of time than 
usual, which occurs when the patient is 
unco-operative and does not keep his ap 
pomtments (a frequent inadent among the 
Ignorant poor with whom we have to deal), 
and a compensatmgly larger dose is given, 
the mucosd reactions are not verj'^ intense, 
but the skm reactions extend over a much 
longer penod of time, lasting sometimes as 
long as 60 days 

The intensity of the epithehtis is oc- 
casionally vanable, when emplojnng the 
same technic on similar cases, as a result 
of pyorrhea, misaligned and sharp-edged 
teeth This is frequently seen as areas of 
excessively severe second degree epithehbs 
with denudation m a honzontal hue on onlj 
those parts of the buccal mucosa which 
come m contact inth the bad teeth 
Therefore, we have concluded that it is 
wiser to delay the onset of treatment for 
from two to three weeks until mouth 
h 3 ’’giene has been completed, rather than 


KAPLAN, FRIEDMAN, ROSH, AND BRAESTRUP 


347 


THE SMALL RADIUM PACK skin reaction and curtails tlie total dose 

permitted 

The pack itself eonsisted of a hollow The treatment was administered in from 
wooden box, 6 X 8 cm square and 6 cm 21 to 25 days, the dose varymg between 



Fig 4-A Case 2 Carcinoma of pharynx (diagrammatic sketch) 


high, to the top of which the radium was 
strapped One centimeter additional com- 
pressed absorbent cotton was placed next 
to the skm, mcreasmg the distance to 6 
cenbmeters This cotton avoids the com- 
pression necrosis which may appear dunng 
the last week of the treatment and which 
frequently aggravates the intensity of the 
50,000 and 60,000 mgm -hrs over one 
area Because of its form, an insufhaent 
protection of the patient against scattered 
rays was afforded, and therefore the pack 
was applied only to one side of the neck 
(Sec Fig 4-F ) 

The reactions to this form of treatment 
showed a fair degree of constancj'’ The 
cpithehtis, which commenced about the 
sc\ cntccnth day, endured almost ten days 
It was usually second degree in nature, 
being accompanied by soreness, redness, 
denuded areas in the mucosa, and fibnnous 
radium membranes It was more intense 
in the mouth than in tlic throat, being 
aggraiatcd b> imtation of sharp teeth 
and pjorrhea In manj instances, focal 
*11015 of denudation of the mucosa could 
be seen around single tectli which were 


either badly infected and decayed or else 
angulated so as to cut into the cheek The 
fibnnous membranes would remain present 
for from 3 to 5 days and then rapidly dis- 
appear Throughout the whole course of 
the treatment, the patient was seldom very 
uncomfortable from this reaction 



Fig I B Case 2 Mass in neck before treat- 
ment 
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the entire tumor-beanng area, a wide mar- 
gin of heavily irradiated normal tissue, and 
all the infected bone down to the healthy 


of this radiation has been administered, 
the tumor has not shrunken more than 50 
per cent (a figure adopted empincalli, 



Fig 3-E Case 1 Treatment chart (Five gram pad., 0 6 mm , Pt + 5 
mm Pb filter, 6 cm distance 8 X 10 cm portal ) 


bone, even though partial resection of the 
mandible or maxilla may be necessary 
This extensive post-radiation d^bndement 
and resection not only shortens the time of 
debihty due to a prolonged radiation reac- 
tion, but contributes greatly to the even- 
tual cure Paradoxically, the more exten- 
sive the resection is, the qmcker wdl the 
defect heal, and vice versa From ex- 
perience, we have learned of the mevitabil- 
ity of this resection A persistent tumor 
which IS uradiated mterstibally is gomg 
to require endothenmc excision sooner or 
later If, by chance, it should heal spon- 
taneously followmg mterstitial radiation, 
it becomes fertile with comphcations, such 
as severe pam, recurrent necrosis, limita- 
tion of motion and function, and sepsis, 
all leadmg to a general debihty of the 
patient and susceptibihty to intercurrent 
infection 

To summarize the routme of radium 
treatment Fust, protracted mtensive 
external radiation If, after two-thirds 


and subject to change as expenencc 
dictates), then external radiation is im- 
mediately temunated and interstitial radia- 
tion earned out This lesser amount of 
external radiation permits the tumor bed 
to react better to the subsequent mtersti- 
tial radiation, and nunimizes the debihty 
from a painful epithehtis and epidenmtis 
One week after this mterstitial radiation, 
if the patient's general condition permits, 
and there is no excessive edema and swell- 
mg of the tissues ivithm the month, the 
tumor is exased If, however, at the 
terxmnation of the usual course of external 
radiation, there is a small residuum of 
tumor tissue, a \erv small dose of inter- 
stitial radiation is given, followed bj 
endothermic excision If the lesion has 
disappeared completely as a result of the ex 
temal radiation, the tumor-beanng area is 
excised consem'atively bj endotherray, and 
nomterstitial radiation gi\ en, unless the sub 
sequent microscopic exaimnation reieals 
the further presence of malignant tissue 
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only one portal was able to produce in 
several instances a profound effect upon 
resistant tumors with only slight local dis- 
comfort to the patient 

However, because the large pack has a 
portal twice the size of the small pack, this 
difference in reaction is somewhat lessened 
because the smaller pack confines its in- 
tense central radiation beams to a smaller 
area 

X-RAYS 

From our chnical observations, we are 
of the opinion that there is a distinct dif- 
ference m the effect of x-ray therapy when 
the filter used is changed from 0 5 mm to 
2 mm copper, at 200 K V The lesser 
filtration produced a more severe degree of 
epithehtis with more extensive ulceration 
of the mucosa and fibrinous membrane 
formation The soreness and dryness of 
the mouth and throat were more prolonged 
This excessive reaction dimimshes the total 
amount of radiation that can be admims- 
tered to the patient The largest quantity' 
that we administered to any one patient, 
employing 0 5 mm copper filtration, was 
5,500 r, while with 2 mm copper filtration, 
a total dose of 8,800 r was safely given 
Though the number of cases in this group 
was small, there appeared to be less shrink- 
age of the lesion itself ivith the thinner 
filter Coutard’s preferential adoption of 
an increased filter mdicates a like conclu- 
sion as to the biological supenonty of the 
shorter nave length, based on his chnical 
cxpcnenccs 

As Bracstrup has shown, the greater the 
penetrability or quality of the ray, the 
higher the dosage in depth With each 
increase in filter thickness, there is, there- 
fore, an improiemcnt in the depth dose 
Yet, a point is soon reached uhere the 
fraetional improi ement is small and further 
increase in the filter thickness is not lusti- 
fied 

It IS a known fact that an cffectuc in- 
crease m the percentage depth dose can be 
accomplished, too, b\ an increase m the 
focal skin distance Due, howcier, to the 
great increase in the time required to gi\e 



Fig 4-£ Case 2 Heated skin, showing depig- 
mentation 


the same dosage at the longer distances, 
we have learned that for practical purposes 
60 cm IS the most applicable distance 
This, too, IS in accord with the Coutard 
techmc which we have endeavored to 
dupheate 

In administering the protracted external 
x-ray therapy according to Coutard’s 
outline, we have attempted no modifica- 
tions The factors used were 200 K V , 
4 ma , 60 cm distance , 2 mm copper and 
1 mm alutmnum filtration, 10 X 15 cm 
portal, daily dosfe of 200-250 r to each of 
two portals, total dose 6,800-8,800 r 
(See Fig 5 ) 

It IS a difficult feat to confine all the 
treatments to a penod of approximately 
twenty-one days, but, mth mcreasmg ex- 
perience, it becomes more evident that the 
shght vanations m the number of days of 
treatment causes definite changes in the 
responses of the patient and his tumor 
Effective protracted external irradiation 
constitutes a therapeutic barrage wath only 
one round of ammumtion which must be 
carefully aimed 

In this maze of inconstant biological 
factors wath their innumerable \anables, 
it IS astonishing to note, as Coutard so 
bnlhantlv indicated, the close relation of 
the duration of the treatment to the time 
of onset of the epithehtis and epidermitis 
A w ell-planned course of treatments gii en 
in twenty -one daxs will produce an epi- 
thehtis commencing on the eighteenth dax , 
and terminating on the twenty -sixth daj, 
at winch time the epidermitis commences 
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Fip 4-C and 4-1) Caranoma of the hypopharjTix, with massive metastatic lympbadenopath} The 
smml pack IS held in place with bandages Note the healing of the skin m multiple small islands The epi 
tnelite from the small pack is usually not mtense or prolonged Figure 4-4) shows condition on the fortj 
second day Note epithelization progressmg around small islands also extensive epilation 


The epiderrmtis occurred with a shghtly 
greater intensity commencing about the 
twenty-first day, upon the termination of 
the treatment, and during the middle of 
the epithehtis, so that the two reactions 
overlapped The exact tune of onset of 
the epidermitis was not infrequently con- 
fused by the ei^rthema from pressure irri- 
tation due to the weight of the pack The 
reaction would last from 3 to 4 weeks At 
its height, there would be an area of denu- 
dation about 7 cm m diameter, which 
healed m one week from multiple small 
islands m the center, mdicatmg that the 
destruction had mvolved onl)'’ the super- 
fiaal epidermis, and not the germinal 
layer There would be an extensive area 
of epilation of the hair of one side of the 
head, and a conjunctivitis and occasion- 
ally epilation of eyehds This was due to 
the msufiScient lead protection around the 
pack, which had to be of hght weight in 
order that the patient might carrj it 
around comfortably for the required 
twenty-one days Followmg the treat- 
ment, the skm healed and became soft and 


normal except for an occasional area of 
depigmentation 

WTule the stray radiation of the small 
pack made it madmsable to apply it to 
more than one area, the large 5-gram pack 
with its heavily protected walls was 
readily apphcable for treatmg two and 
occasionally three areas In a few in- 
stances, however, the 5-gram pack was 
apphed to only one portal, and it is from 
these reactions that we offer a tentative 
companson of the nature of the cutaneous 
and mucosal reactions, but none concem- 
mg the effect on the tumor itself between 
this form of treatment and that of the 
small pack On the basis of the evidence 
thus obtamed, we are of the opimon that 
cutaneous 24-hour dailj irradiation for 
from 21 to 25 daj'^s, up to a total of 50,000 
mgm -hrs with the small pack, mil pro- 
duce an epithehtis and epidermitis equal 
to a dose of 60,000 mgm -hrs produced mth 
the large pack given in units of one hour 
per day dunng the same penod of time 
Furthermore, the small pack mth a total 
dose of 50,000 mgm -hrs directed through 



351 


KAPLAN, FRIEDMAN, ROSB, AND BRAESTRUP 


coinadent attenuation of the virulence of 
the neoplasm with an increased radio- 
resistance Increasing the total dose much 



Pig 5 A Case 3 Drawing showing location 
o( cancer of the tonsil 


above 8,000 r serves very little to intensify 
these reactions or the effect upon the 
tumor It IS consequently, in our opinion, 
of great importance to avoid extending the 
treatments into the heahng phase 

In companng the effect of the x-rays 
with llie gamma rays, ive were surprised 
to note tlie smulantv m action of these two 
rays on the skin and mucosa The num- 
ber of cases arc too few to permit compan- 
son of their effects on the tumor, but to 
date, there appears to be no apprcaable 
difference Interstitial radiation follow- 
ing \-ra> tlicrapY is more comfortably 
tolerated bj the patient and the local 
tninor bed, there being less pain, fewer 
sloughs, and less intense bone complica- 
tions 


CONCLUSIONS 

1 In employmg \-rays and gamma rays 



Fig 5-S Carcinoma of the tonsil treated with 
the Coutard technie Skm reaction was not very 
severe, due to the low total dose Interstitial ra- 
diation was well borne The photograph shows the 
reaction at its height (32 days) 

in a manner similar to the technics outhned 
by Coutard and Berven, respectively, we 
find that early observations indicate a 
sumlanty m their effect upon the tumor 
This seems to mdicate that the shorter 
wave length of the gamma rays compen- 
sates in effectiveness for the relatively 
low depth dose obtained with the radium 
pack at 6 cm distance In order to take 
advantage of any supenonty of the radium 
pack, it will be necessary for us to increase 
the treatment distance considerably above 
6 cm in order to improve the depth dose 
The benefit to be denved from this step 
may justify its increased cost 

2 The duration of the penod of ad- 
immstration of treatment is the most im- 
portant factor in protracted external ir- 
radiation Each type of neoplasm has its 
own rhythm of response which must be 
paralleled by an optimum time duration 
of the treatments Furthermore, each 
type of radiation has a characteristic penod 
of greatest effectiveness, dunng which the 
dcstnictiv 0 phase is m the ascendency and 
tlie heahng phase lias not j^et commenced 
The proper delicate adjustment of these 
two factors is essential to efficient pro- 
tracted radiation 
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If the treatments are administered in a 
shorter penod of time, the two reactions 
overlap If given over a longer period of 


treatment is one that will produce consecu- 
tive reactions, the epidennitis commencmg 
as soon as the epithehbs has subsided 



Fig 4rF Chart of Case 2 Technic 100 mgm radium pack, 6 cm distance, 
2 6 mm Pt filter 6 X 8 cm portal 


time, the epithehtis and epidenmtis are of 
lesser intensity and are separated by a 
defimte tune interval Increasmg the total 
dose, as we have done on occasion, above 
8,000 r when the treatments had been un- 
avoidably dragged beyond twenty -one 
days, does not seem to influence the char- 
acter of the reactions or the response of 
the tumor Our expenences and those of 
Coutard confirm this theory, especially 
when apphed to the ad mini stration of a 
second senes of external x-ray treatments 
Consequently, we do not recommend this 
repetition except where no alternate ther- 
apy IS available, such as m carcmoma of the 
larynx In a carcmoma of the tonsil, 
however, we have found a second senes of 
external irradiation with x-rays much less 
effectiA’^e than mterstitial radiation and 
endothenmc surgery 

Coutard says that the best regulated 


Our best effects were secured m those cases 
m which there was an overlappmg of the 
reactions for a penod of from 5 to 7 days 
If the treatments are given over too long 
a penod of tune, t e , from 30 to 35 days, 
the reactions are late m appearing, the 
epithehtis usually healmg, and then, after 
an mteri>'al of a few days, the epidennitis 
appeanng The soreness from the epi- 
thehtis was mild and frequently did not 
appear The skm reaction was not verv' 
severe This sparing of the patient and 
the hurdUng of the obstacle of intense 
debihty of the patient dunng tlie tune of 
the reaction deludes one into choosing the 
prolonged schedule of treatments, but it 
should be remembered that the mildness 
of the reactions and their tardiness in ap- 
pearing may be due to the increased resist- 
ance of the tissues as a result of the desmo- 
plasia of the healmg phase There is a 
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jctends for three-fourths of a centimeter 
0 the base of the tongue, and is not very 
met from the surroundmg tissues 
'he history as taken Sept 6, 1932, is as 
3 WS The onset occurred seven weeks 


to measure 2X2X25 centimeters 
Eleven radon seeds were mserted, the 
dose given was 2,783 milhcune-hours 
Progress was as follows Subsequently, 
m the same area several new nodes ap- 



reviously, with a small node in the left 
2 ck uhich has grown larger 
The histological exanunation as taken on 
•ug 24, 1132, IS as follows A plexiform 
pitliehoma of the spmdle-cell type 
External radiation n as given as is shown 
1 Chart 4-F 

The reaction was as follow s The throat 
.as\er> comfortable, no epithehtis The 
seal lesion healed on the twenty-seventh 
ia} The large neck node increased the 
listance of the radium from tlie lesion by 3 
m , w hicli may have accounted somew hat 
or tlie absent epithehtis There was 
ocond degree cpidermitis, denudation 
lid not miohe Uic germinal la)er of the 
;pithchum , healing occurred from multiple 
slaiids of regeneration (Fig 4-D) 
Intcrslitial radiation was giicn on Jan 
12, I'Mi. the one hundred and thirtj -sixtli 
Piidcr local anesthesia, tlie neck 
iirxlt was evpo^cd b\ an incision and found 




peared which did not respond to further 
treatment (See Figs 4-^ to 4-F) 

The patient died on June 7, 1933 

Cancer of the Tonsil — Case 3 The his- 
tory as taken on Jan 20, 1933, is as fol- 
lows A sore throat started one month 
previously, at present, there is pam on 
swallowing and slight fixation of the 
tongue 

Examination shows the following Over 
the left tonsil there is a flat growtli w'hich 
covers it entirely, and extends on to the 
left postenor border of the tongue The 
tonsillar part measures 2 5X3X05 
centmieters It is tlie same color as the 
surrounding tissues, and is \erv^ hard 
The left glossotonsillar groo^e is obliter- 
ated The extension on the tongue meas- 
ures 2 5 X25 X05 centimeters The 
lower border of this part is 0 5 cm abo\c 
the tip of tlie epiglottis The patient’s 
age was 59 jears 
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Fig 5 C Case 3 Photomicrograph of tissue 
(squarnous-cell epithehoma Grade 11) 


3 The small 100-mgm radium pack is 
an effiaent therapeutic medium which can 
closely nval the large 4- and 5-gram packs 

4 Gamma rays produce a more pro- 
found effect upon the normal tissues around 
the tumor than x-rays, rendenng them less 
well able to withstand subsequent mter- 
stitial radiation 

5 men the filtration of 200 KV 
x-rays is raised from 0 5 to 2 mm copper, 
there ensues a less mtense epithehtis and 
epidermitis 

6 Maximum tolerances over the same 
penod of tune and producmg similar reac- 
tions occur with from 3 to 3 Vs skm ery- 
thema doses with the radium pack, and 
from Z^/i to 5 skm erythema doses with 
x-rays filtered through 2 mm copper 

7 The above conclusions are offered 
tentative^, as they are based upon a pre- 
liminary report of observations extending 
over a period of only one year 

CASE REPORTS 

Cancer of Larynx — Case 1 t\rhite male, 
aged 54, apparently healthy, a shghtly 
hoarse imice, no palpable neck nodes 
Indirect larjmgoscopic exammabon is dif- 
ficult Direct exammation shows a small 
ulceration on the nght vocal cord 


^■ray exammation of the larynx shoiss 
neoplastic infiltration of the larynx at the 
level of the cncothyroid carblage, mainl) 
in the postenor wall of the larynx, resulting 
m the elevation thereof and of tte supcr- 
nnposed soft structure 

The history as taken Nov 14, 1932. is 
as follows The onset occurred six months 
previously with hoarseness which gradually 
grew worse Biopsy taken prewouslj 
showed epidermoid carcmoma The pa- 
tient felt better after the biopsy, but soon 
began to grow worse There was no 
dysphagia or pam 

The histologic exammation on Oct 17, 
1932, showed epidermoid caranoma, squa- 
mous-cell type, Grade I 

There was external radiation with the 
five-gram radium pack, the techmc being 
as follows 0 5 Pt plus 5 Pb filter, G an 
distance, 8 by 10 cm portal, two areas, 
nght and left larynx — one area treated 
each day for one horn, givmg a dose of 

5.000 mgm -hrs From Nov 15, 1932, 
to Dec 12, 1932 (30 days), treatments were 
given The dose to the nght larynx was 

60.000 mgm -hrs , to the left, 55,000 mgm - 
hrs , or a total dose of 115,000 mgm -hrs 

The reaction was as follows On the 
fourteenth day, a shght increase m hoarse- 
ness, on the twenty-first day, begmmng 
erythema of neck, shght edema of arjde- 
noid, pam , on the tlnrheth day, begmmng 
denudation of skm, soft tissue edema of 
neck, marked hoarseness and dysphagia, 
on the tJnrty-Sixth day, islands of begmmng 
heahng m the denuded area, voice better, 
famt dullness of mucosa of larynx, no 
edema of cords , on the fifty-sixth day, skm 
of the neck healed, dysphagia gone, vocal 
cords clear, at four months, lack of taste, 
persistent shght submental edema 

On Sept 22, 1933 the lesion ivas pro- 
nounced healed (See Figs 3-^4 to Z-F ) 
Cancer of the Pharynx — Case 2 Physi- 
cal examination shows a large mass, some- 
what movable, m the left neck, measunng 
5 X 7 cm , composed of sei eral nodes ad- 
herent to one another The local lesion is 
a small, flat, nodular induration, 1 5 cm m 
diameter, m the lower left tonsillar fossa 
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A CASE OF HEMANGIO- 
ENDOTHELIOMA' 

CHARLES H DeWITT M D , T alparatso 
Indiana 

The report of William H Teller, M D , 
Leon Sohs-Cohen, M D , and Samuel Levme, 
M D , m the March number of Radiology, 
prompts me to report a somewhat similar 
case, smce the prog^s of my case may help 
to answer the problems suggested in the last 
paragraph of their report 
Miss E W , aged 55 years, first came under 
my observation on Nov 20, 1926 She had 
a somewhat nodular growth, with several 
ulcerated areas which bled occasionally, about 
G cm m diameter and 5 cm in depth, over the 
crest of the left tibia in the middle third 
She stated that the growth, which started 
about twent}” years previously, was then a 
firm, reddish nodule, and not painful At 
the onset, it increased in size very slowly, but 
had been more rapid dunng the last few 
months, causing her considerable pain when 
walkmg and standing 

Unfortunately, the ongmal roentgenograms 
are not available, but there was no involve- 
ment of bone, although the tumor extended 
to tlie penosteum of tte tibia 

I made a probable diagnosis of epithelioma, 
and as the patient refused operation, I gave 
her \-ray therapy ivith moderate voltage, 
and tlie tumor entirely disappeared A spea- 
mcn removed for microscopic study was re- 
ported as hemangio endothelioma 
Figure I shows the condition two months 
after treatment The excavation of the tibia 
is the result of the removal of thin plates of 
bone, due to the fact that the bone was ex- 
posed for seieral weeks until it was finally 
covered bj granulation tissue 
One }car after treatment, a small reddish 
nodule, which appeared 2 cm bdow the 
margin of tlie ongmal growth, responded 
rcadilv to radiation At intervals, several 
similar nodules which appeared outside the 
area of the ongmal growth, disappeared after 
radiation 

On Nov 10, 1033, she reported for anotlier 
tvimination, and tlicrc was at tins time the 
first evidcnec of recurrence in the area of the 
ongmal growth In addition, she also had 
one firm enlarged left inguinal node, and com- 
plained of pain m the lumbo sacral region 
However, there was no \ rav evidence of 
metastasis 
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Fig 1 

The patient moved away, and I did not see 
her after Nov 10 She died a few months 
later, and it was reported that she had sev'ere 
pain in the nght shoulder, with considerable 
coughing which lasted for several weeks pnor 
to her death 


UNUSUAL ACTION ON THE PART 
OF A FOREIGN BODY' 

By WILLIAM J CORCORAN, M D T A C R , 
Old Forge, Pennsylvania 

On Apnl 15, 1926, L P , a male, aged 41 
3 cars, vv as shot in the back An \-rav^ cx- 
ammation made the same dav revealed the 
bullet Ijnng between tlie bodies of the fourth 
and fiftli lumbar vertebra: (the patient has six 
l^ar V ertebre (Fig 1) Neither the antero- 

* Accepted for publication June 25, 1035 
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External irradiation was as follows 
X-ray, 200 K V , 4 ma , 10 X 15 cm portal, 
2 mm Cu and 1 mm Al, 60 cm distance, 
200 r = 36 mmutes From Jan 20, 1933, 
to Feb 10, 1933, 17 treatments were given 
to each side of the neck, coveting two areas 
a day, at 200 r to each area, making a total 
of 3,400 r to each area, and a grand total 
of 6,800 r 

The reaction was as follows Erythema 
started m 10 days, at which time the lesion 
had shrunken to 60 per cent of its ongmal 
size On the twenty-second day (last 
treatment), both necks were fiery red, and 
there was a superficial scab on the ngbt 
side The patient was restmg comfort- 
ably The lesion was 25 per cent of its 
ongmal size, there was no distmct epi- 
thehtis, just a famt dullness of the mucosa 
On the twent)'--sixth day, there was only a 
shght scab on the ears The mouth and 
throat were dry, there was no taste or 
limitation of motion of tongue 

Histologic exammation showed the 
followmg Squamous-cell epithehoma. 
Grade II 

Interstitial irradiation was as follows 


On Feb 21, 1933, occurred the peak of the 
recession There was only shght residual 
mduration present On March 9, 1933, 
there was a shght recurrence On March 
17, 1933, recurrence reached one-half 
its ongmal size Eight gold radon seeds 
of 0 2 me each were mserted into the 
lesion The dose given was 212 milli- 
cune-hours 

Reaction was as follows On Apnl 21, 
1933, the lesion shrank a httle, only to 
enlarge agam Interstitial radiabon was 
given of 10 gold seeds, dose, 1,356 milh 
cune-hours On May 13, 1933, the lesion 
was healed, after a painful reaction which 
lasted for three weeks On July 3, 1933, 
there appeared a small crater with suspi- 
cious edges Interstitial radiabon of 8 
gold seeds was apphed, dose, 1,600 milb 
cune-hours 

Progress was as follows On Aug 1, 
1933, the lesion had healed except for a 
small remaimng radium membrane On 
Sept 5, 1933, there was secondary break- 
mg down of the area, with the formation of 
a crater filled with slough, which was pain- 
ful and debihtatmg 
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postenor nor lateral views disclosed evidence 
of injury to the bodies The lateral view 
(Fig 2) showed the rounded end of the bullet 
to he forward and downward The patient 
was completely paralyzed in both legs for 
several days, function gradually bemg re- 
stored to the extent that he was able to walk 
in two months with the use of canes In a 
few more months, he was able to discard these, 
but always had a wabbhng gait and for several 
years was unable to walk more than three 
blocks at one time 

Eight years later, he was seized with severe 
pain, mtcrmittent m character, lasting several 
weeks On Feb 3, 1934, he appeared for an 
\-ray examination Anteroposterior and 
lateral views (Figs 3 and 4) showed the bullet 
within the body of the fourth lumbar vertebiae 
A calcified pathway just below the bullet could 
be seen on the anteroposterior view The 
bullet IS apparently lodged safely and securely, 
produang practically no pam At this wntmg, 
June IS, 1934, the patient feels better than at 
any time durmg the past eight years 

Many interesting cases have been reported 
shomng unusual action on the part of foreign 
bodies It IS not often that one sees this in the 
case of bony structures, even though it be the 
spong)' part that is invaded 


REPORT OF TWO CASES OF 
DIAPHRAGMATIC HERNIA 

Bj JAMES J QUINEY, M D , Easton, 
Pennsylvania 

Case 1 Mrs J S , aged G5 years, a widow, 
was referred for gastro intestinal examination 
oil Dee S, 1930, with the suggestion that a 
p\ lone obstruction existed 

The patient was well nounshed and had a 
good appetite, but her complexion \sas sallow, 
she wascxtrcmclj ncrx'ous, and complained of a 
persistent unproductue cough which at times 
mterfered witli sleep 

She stated tliat she had lost 10 pounds m the 
preceding six montlis, belclied quantities of 
gas, and that her sjTnptoms w ere aggrae ated by 
Uie intake of anj kind of food She com- 
plaincel of pain, but tlicrc was no tenderness at 
the site of a large abdominal scar resulting from 
acholecisteclonn and In stcrcclomv performed 
1 3 \ ears earlier 

\ meal administered six hours prciious to 
the fluoroscopic examination was found in tlie 
tennuinl ileum Followang it tlirough bi 
means of the fluoroscopc, it was determined 
that the opaque meal passed through the 
esojiliagus and into the stomach m a normal 
manner \s the stomach filleal, it appeared 



Tig 1 Note the constncied and puckered ap 
pearance of the stomach at the juticUoti of the 
upper with the mid third 



r,uJL~t 'r diaphragm are seen ihc 

comspondmg to the constncied 

tirca of the *;iomach 
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In these cases a diagnosis of pleural effusion 
IS not unusual One -wnter reports a case of an 
infant upon whom paracentesis was done and a 
flow of milk occurred through the needle, 
showing that the intestine, which had hermated 
through the diaphragm, had been perforated 
It would be of interest to know whether, m 
the case above reported, a hernial opemng 
exists m the diaphragm or the left leaf of the 
diaphragm is absent 


SYMPTOMLESS CONGENITAL DUPLI- 
CATION OF THE LUMBOSACRAL SPINE* 

REPORT OF A CASE 


By JOHN S BOUSLOG. M D , and ARTHUR 
ESSERLLAN M D , Denver, Colorado 


Although the literature on vertebral anoma- 
lies is replete with reports of numerical 
variations, a careful review of the material 
has failed to re^ eal another case similar to the 
one reported here It is generally conceded 
that the lumbosacral region is the most fre- 
quent site of -i^ebral anomabes Also, spina 
bifida and supemumeraiy vertebrae are com- 
mon, but the latter alwaj’^s occur in the line of 
the vertebral column (not laterally, as in this 
case), and the former, properly defined, 
denotes a failure of the bone to unite over 
the neural arch Therefore, the case which 
motivates this report does not belong in either 
of those two categones, nor, insofar as we 
are able to determine, to any other special 
group 

On Oct 3, 1932, 0 M C , negro female 
Niild, aged nine years, was brought to the 
Children’s Hospital, Denver, by her father 
because of an acute gastro-intestinal dis- 
turbance a Inch proved to be tj^ihoid fever 
The patient u as the j oungest of six children, 
all the rest of uhom (one boy and four girls) 
and tlie fatlier were Imng and well The 
mouicr had had eighteen miscamages, which 
had occurred at mien als scattered throughout 
the SIX h\c births The patient had alwaxs 
own considered frail, and tlicre had been 
chiropractic treatments 

In tlic course of the phjsical examination, 
the iiniistial appearance of the patient s back 
has noted It looked as if tlicre nere a shelf 
o bone wtneen the iha and tlic loner nbs 

his seemed to extend bilateral!} ana} from 
f wlumn Aside from sluggislmcss 

le left knee jerk, all tlic reactions ncre 
nnnn-U 


Roenlceti ,na io« 
Iht lumbar and sacral 
mioinalous dceelopment 


Roentgenograms of 
\ ertebrx rc\ calcd 
of tlic loner lumbar 


' \<Xci)Ual for imli'licition June 20 loa 4 


and sacral segments The anteroposterior 
view showed a broad second lumbar vertebra, 
the lower surface of which was V-shaped, to 
permit articulation with the bodies of die two 
third lumbar vertebrae There were two 
third, two fourth, and two fifth lumbar ver- 
tebrae, and two complete sacrums Only the 
first segment of the coccyx was present On 
the nght side, the bodies of the third, fourth, 
and fifth lumbar vertebrae were fused to- 
gether, and formed a single osseous mass 
Also, the nght fifth lumbar vertebra was fused 
across to fhe left fifth lumbar vertebra and 
the left sacrum Medially, the two sacrums 
articulated with one another The lateral 
transverse processes of both sets of the third, 
fourth, and fifth lumbar vertebrae were present 
and of average size The medial transverse 
processes of the fourth and fifth lumbar 
vertebrae were vestigial m type, small and 
somewhat deformed There was no medial 
transverse process on the left third lumbar 
vertebra Both sacro-iliac regions appeared 
normal as were all the rest of the vertebrae 
The lateral roentgenograms showed no an- 
tenor or postenor disalignment The diagnosis 
was congenital anomaly (duplication) of 
the third, fourth, and fifth lumbar vertebrae 
and the sacrum 

COMMENT 

From the foregoing report, it is readily 
seen that tlie vertebral anomaly in this patient 
IS a rare, and m all probabihty, a singular 
one It certainly does not bdong to the 
categor}'- of spina bifida because the character- 
istic features are not failure of union of the 
parts of the vertebral, but rather a duplication 
of certain segments 

Among the reports of anomalous xertebral 
development, the only cases which even par- 
tially parallel ours were those m which Brails- 
ford (1) stated that Bowman noted a lack of 
sacrum and coeex^x, and also those in xvhich 
tliesc portions of the spine were almost a 
shapeless mass Brailsford also quoted Decker 
as dcscnbing * a sixth lumbar x ertebra, with 
a spine which split into txvo unequal portions 
and an articular surface between " The 
condition xvhich exists m the third lumbar 
X ertebra of our patient ma} be similar to the 
one mentioned bx Decker 

Willis (2) said, '‘tlie lumbar portion of the 
column adjacent to tlic sacnim presents 
certain morphologic defects, desenbed as 
bifid and separate arclics The bifid arch 
IS due to arrest of dexelopment before fusion 
of tlic laminTi takes place, the separate ardi 
to irregular ossification xvith interruption of 
bonx continuitx k * 


358 


radiology 



Fig 3 The loculated air-contaimng areas are 
separated by thin septa The heart, trachea, and 
bronchi are displaced to the nght The left dome 
of the diaphragm cannot be seen 


Fig 4 The same after mgestion of the banum 
meal 


shortened m its long diameter The addition 
of a banum meal revealed gradual narrowmg of 
the stomach at its upper pole and constnction, 
with a puckenng of the stomach walls, above 
which it broadened out to normal dimen- 
sions It was also noted that, as the upper 
segment filled, the food descended through the 
esophagus m a normal manner to its lower por- 
tion and then descnbed a U-tum, the distal 
portion of the U entenng the stomach on a 
higher level than the base of the U The domes 
of the diaphragm were plainly seen below the 
upper segment of the stomach The heart was 
but shghtly displaced, if at all 
A diagnosis of herma of the stomach through 
the hiatus esophagi was made 

Later, when this patient was again subjected 
to roentgen examination, a perfectly normal 
stomach occupymg a normal position was 
found In am\'mg at a more complete diagno- 
sis, resort could have been made to the ad- 
mimstration of an effervescent dnnk, which 
would have resulted m a filhng of the segment 
above the diaphragm with gas, through which 
the basal lung markings could have been seen 
Case and Upson ‘ state that spontaneous 
reduction of a diaphragmatic herma pnor to 
exammation is not infrequent and that it is 
thus rendered elusive These authors report a 
case demandmg immediate operati\’e mten en- 
tion The}’’ also call attention to the effect of 

* Roentgenologic Aspects of Vanous TjTies of 
Hernia Jour Am ^Xed Assn Sept IS 1926 


strainmg after mspirmg The diaphragm and 
liver are thus forced downward, giving a better 
view of the lower end of the esophagus The 
Trendelenburg position is advantageous in 
amvmg at a defimte conclusion They also 
state that the stomach is the first organ to 
enter the chest through the hermal opemng 

Hedblom, quoted by the above authors, 
reported 343 cases in which the contents of 
the herma were stated in 94, the stomach was 
the only hollow viscus involved, in 101, the 
colon and small intestme were imphcated, 
m addition to the stomach, and, in 8G, bowel 
alone was found m the herma 

Case 2 Z S , aged 4 years, was referred 
May 12, 1931, for \-ray examination of the 
chest A diagnosis of pleunsy with effusion 
had been made 

Films and fluoroscopic examination shoned a 
loculated shadow on the left side The 
loculi, which contained air, were separated 
from one another by verj’’ thm septa The 
heart, trachea, and bronchi were displaced far 
to the nght The diaphragm on tlie left side 
could not be seen Additional films made 
following the mgestion of a banum meal re- 
vealed the stomach in normal position The 
loculated areas were partlj filled nith banum 
It IS interesting to note that the intestine ex- 
tended well up to the apex on the left The 
evidence indicated a hernia of the diaphragm, 
and as no histon of traumatism could be 
ehcited, it was considered congenital 
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pressure of diverbcula, (8) foreign bodies, 
(0) localized hypertrophy of the muscle layer 
(B) Extrinsic Causes— {I) Pathologic 


with a glove-hke distribution, and pigmentation 
suggestive of a deficiency diet 

Case 1 C W , male, aged 4G years, an 



Tig 1 SlioiMng grcatli distended stomach and duodenum 


changes in normal attachment, (2) congenital 
bands, (1) gallbladder inflammation, (4) 
ptosis of nght kidnci , (i) gall-bladder 

adhesions and gallstones, fli) constnction of 
tilt duotlcno-jcjiinal opening, (7) anomalies of 
the pancreas {hy h\pertrophv, abscess, tumor, 
bands, and anmihr pancreas) , (^) pressure from 
aniniysm, enlarged glands, and tumors, (fl) 
prolapse of the colon and small intestine, with 
or without arterial compression through the 
siiiKnor niesoiitcnc artcrv or its mid-cohc, 
right colic, or ileocolic branches, (10) com- 
pression of the jirolapscd jejunum at the pchic 
iinni 

Ihe east herein reported showed a stenosis 
of the Second portion of the duodenum, prob 
able due to progressA e duodenitis of six aiars 
diir ition, aiuinta, a deniiatitis of the hands 


Aracncan madiine hand, was referred bj Dr 
E J Duffy because of \omiting during the 
past SIX months, which had become so frequent 
that at the present time he could tolerate onl} 
fluids 

There was no relation of the \omitmg to 
meals, nor was the pain or prcMous history 
sHggcsliic of gastnc or duodenal ulcer stai- 
dromc Hie jiatient noticed on frequent oc- 
casions that he regurgitated food eaten sc\ tral 
da\s before, and tliat it had a icry offensne 
odor, reminding him of ‘ sewer gas or carbide ' 
Six years preiioush, he began to haic attacks 
of lomiling not related to meals, no accom- 
pinnng pain, hut with much gas and gastnc 
distress Tor two \cars the attacks occurred 
about once a wex-k, gradualh coming on more 
freqnciilh iinlil, beginning six months ago 




Fig 1 Roentgenogram of the Jumbar and sacraf Fig 2 Sketch of the same 

spine 


All of the authors studied concur in the 
statement that the lumbosacral region is the 
one which is most often the site of anomalous 
development Wilhs (3) also found that 
although the data were insufBaent for con- 
clusive deductions, m 1,471 skeletons, as 
regards vertebral vanability, there is a slight 
evcess of the females over the males and of 
the negro over the white He also found 
that there is a more marked tendency to 
lengthening than to shortemng of the column 
Etiologically, the condition we report may 
be similar to those anomahes which result m 
separate neural arches, and it may belong to 
either the monster group or it may be of 
embi^omc ongm 

A case of duplication of the third, fourth, 
and fifth lumbar vertebrae and all of the sacral 
segments of the spme, and broademng of the 
second lumbar vertebra, is reported The 
patient is a negro girl This seems to be the 
only case of its kind on record 
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CHRONIC DUODENAL STENOSIS 
IN THE ADULT 

REPORT OF A CASE VUTH A RESULTING 
SECONDARY DEFICIENCY SYNDROME 

By CLIFFORD R. WEIS, M D , F A C P , 
Dayton Ohio 

From the Medical Service of St Elizabeth Hospital, 
Dayton Ohio 

Chrome duodenal stenosis is caused bj a 
number of distinct pathologic processes which 
ma) mvolve the first, second, or third 
of the duodenum For com enience, it maj be 
divnded mto the following classification 

(A) Inlrvmc Causes — (1) Abnonnahtics 
of shape or position, (2) acute and chronic 
duodenitis, (3) hj^pertroph} of the -valvultc 
conniventes, (4) congenital narrowing, Pl 
benign and malignant tumors, (C) ulcer, (i) 
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pressure oi diverticula, (8) foreign bodies, 
(9) localized hypertrophy of the muscle layer 
(B) Exinnstc Catises—iX) Pathologic 


with a glove-hke distribution, and pigmentation 
suggestive of a deficiency diet 

Case 1 C W , male, aged 46 years, an 



Fig 1 Showing greatly distended stomach and duodenum 


changes in normal attachment, (2) congenital 
bands, (3) gall-bladder inflammation, (4) 
ptosis of nght kidney, (5) gall-bladder 
adhesions and gallstones, (6) constnction of 
the duodeno-jejunal opening , (7) anomahes of 
the pancreas (by hypertrophy, abscess, tumor, 
bands, and annular pancreas) , (S) pressure from 
aneurysm, enlarged glands, and tumors, (9) 
prolapse of the colon and small intestine, with 
or wnthout artenal compression through the 
superior mesenteric arterv' or its mid-cohc, 
nght-cohe, or deo-cohe branches, (10) com- 
pression of tlie prolapsed jejunum at the pehne 
bnm 

The cast herein reported showed a stenosis 
of the second portion of the duodenum, prob 
abb due to progressit c duodenitis of six years’ 
duration, anemia, a dermatitis of the hands 


American machine hand, was referred by Dr 
E J Duffy because of vomitmg dunng the 
past SIX months, which had become so frequent 
that at the present time he could tolerate only 
fluids 

There was no relation of the vomitmg to 
meals, nor was the pain or prenous history 
suggestive of gastnc or duodenal ulcer syn- 
drome The patient noticed on frequent oc- 
casions that he regurgitated food eaten several 
days before, and that it had a very offensive 
odor, reraining him of “sewer gas or carbide ’’ 
Six years previously, he began to have attacks 
of vomitmg not related to meals, no accom- 
panjnng pam, but wnth much gas and gastnc 
distress For two years the attacks occurred 
about once a week, gradually coming on more 
frequently until, beginning six months ago. 
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^ey occurred as often as severaJ times dady 
Durmg this tune the diet was inadequate, 
ne ate few fruits and vegetables, subsisting al- 


tissue tmgor was poor and both ankles were 
swoUen, both superficial and deep refieses 
were normal , no superficial Ijunph glands were 



Ftg 2 Diagraranialic sketch, showing: site of the duodenal stenosis 


most entirely on fluids As a result, there was 
progressive loss of weight and an eruption ap- 
peared on both hands up to the wrist line A 
factory phj^ician, whom he had consulted, 
told him that he had anemia, a few days later 
the patient collapsed while at work 
At this time he was referred by Dr E J 
Duffy for a diagnostic survey, the results of 
which portrayed the followmg The patient 
was a pale, thin, anemic looking man, with hag- 
gard face, pigmented exposed areas, particu- 
larly the hands, where the lesions were bilateral 
and glove-hke m distribution, with evident 
vesicles, bullae, and old scars The head was 
symmetncal, the pupils reacted to bght and 
distance , the ears were normal , the turbinates 
were enlarged on the left side and the septum 
deviated to this side, tonsillar tags were 
present, the tongue was clean, smooth, and 
bnght red, with areas of atrophic glossitis 
The teeth were dirty, a mild grade of pyorrhea 
being present, and most of the molars were 
missing, the mucous membranes were pale 
The thyroid was normal m size The pulse 
rate ivas 72, the blood pressure, systolic 9G, 
diastohe 66, pulse pressure 30, the heart nor- 
mal m size by measurement and no bruits 
heard, the lungs normal, tlie abdomen greatly- 
enlarged, about the appearance of a uterus at 
term, timpanj n-as noted throughout The 


present, internal and external hemorrhoids 
were present, the prostate was normal 
A gastro-intestinal study revealed a normal 
esophagus and a stomach so greatly dilated 
as to fill the entire abdomen The first part of 
the liquid banum entered the duodenum freel\ 
and then began to “back up ” The first por 
tion of the duodenum was dilated to thnee its 
normal size and reverse peristalsis was noted 
By pressing the greater cunmture of the 
stomach upward, and the first portion of the 
duodenum to the left, the second part of the 
duodenum was seen to narrow down to a diamt 
ter of what appeared to be from 2 to 3 mm , the 
banum slowly tnckling through this into a 
normal third portion where it passed along at 
its usual rate No masses or nodules vert 
noted along this part A very' large residue 
was present after sl\ hours (Fig 1) The colon 
by enema -was normal The laboratory' work 
showed a normal unne The hemoglobin was 
66 per cent (Dare), red blood cells, 3,220,000, 
white blood cells, S,200, poly'morphonuclear 
leukoevtes, 67 per cent, small lymphocytes 
31 per cent, and large lymphocy tes, 2 per cent, 
the blood Wassermann and Kahn tests were 
negative, blood chlondes were 450 mg per 100 
c c of blood 

A. diagnosis of duodenal obstruction, ct^olog^ 
unknown, was made and operation adiistd 
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On June 8, 1931, under spinal novocaine 
anesthesia, the abdomen was opened by Dr 
A W Carley who found the stomach to be 
greatly distended The gastro-cohc hgament 
was divided to expose the thud portion of the 
duodenum Begmrung about the second por- 
tion, the duodenum, which began to narrow 
to a pomt three-fourths inch below the diame- 
ter (Fig 2), by vision and palpation, seemed 
to be about from 3 to 4 mm in diameter, 
gradually enlargmg m a conical manner for 
another three-quarters of an mch, when it 
agam assumed its normal size The appear- 
ance of the stenosis resembled a section of a 
glass tube drawn out to the 3 mm diameter 
over a Bunsen burner There was no internal 
or external cause apparent The stenotic area 
was smooth, and a few fine lace-hke adhesions 
were present over the narrowest portion A 
postenor gastro-enterostomy was done and 
the abdomen dosed Five hundred cc of 5 
per cent glucose m normal sahne solution was 
given mtravenously The convalescence was 
uneventful and the patient returned to work 
eight weeks later He had gained 30 pounds 
m weight, the eruption had deaned up, and 
he could eat without distress 

COMMENT 

The principal mterest attached to this case 
lies in die combmation of a gradually devdop- 
mg stenosis of the duodenum with evidence of a 
concomitant deficiency disease beheved due 
to an inadequate diet engendered by the 
progressive stenosis The lesions on the hands 
resembled pellagra, with the charactenstic 
glove-hke distnbution of the dermatitis, the 
pigmentation, the vesides, the bulla and the 
old scars, and general symptoms of atrophic 
glossitis and red tongue Pellagra is thought 
to be due to a lack of Vitamin B, and m this 
instance the lack of fruits, vegetables, and 
other vitamm-beanng foods over a period of 
several years may have been the predisposing 
factor m its production Snell and Bumpus (2) 
report a somewhat similar circumstance Their 
casc presented a deficiency syndrome with 
duodenal obstruction and ulcerative colitis, 
with an attempt at correction of the obstruc- 
tion by a gastro-enterostomy Death was 
sudden and apparently similar to deaths oc- 
cumng in deficiency disorders Kelloggs (1) 
recent excellent volume contains no reference to 
a similar condition 


lesion as the result of a subsequent inadequate 

diet ‘ 

2 Cure of both lesions was affected by a 
gastro-enterostomy ^ 
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CHOLECYSTO-DUODENAL FISTULA 
WITH GALLSTONE OBSTRUCTION 
OF THE SMALL INTESTINE A 
REPORT OF TWO CASES' 

fly L W PAUL, M D , Maduon Wisconsin 

Assistant Professor of Radiology, Umversity of Wiscon 
sm Medical School 

Occasional reports of cases of spontaneous 
fistula formation between the gaU bladder and 
duodenum are to be found in the literature 
but the total number of such reported cases is 
still relatively small The most recent one is 
that by Sickels and Hudson^ m which they 
tabulate the cases reported, a total of 29, and 
add one of their own In addition to these 
there were ten cases reported in which the fill- 
ing of the bile ducts durmg a banum meal ex- 
amination was stated to be due to reflux 
through the ampulla of Vater, but only five of 
these had surgical or postmortem verification 
Due to the apparent rarity of the condition 
and the unusual features in one of them, the 
foUowmg two cases are presented 

Case 1 The patient, a white female, 60 
years of age, was admitted to the State of 
Wisconsm General Hospital on July 31, 1933, 
m a stuporous state, having been ill at home for 
the previous ten days It was impossible to 
obtain an adequate history from the patient 
but the refemng physician supphed enough in- 
formation to justify the impression of bowel 
obstruction There was nausea, vomiting, 
and abdominal distention Under conserxm- 
tive treatment the patient improved, the dis- 
tention subsided, and normal bowel move- 
ments occurred However, the temperature 
continued to nse to 100° every afternoon A 
roentgen examination by means of a banum 
meal was done on Aug 8,1933, it was reported 


CONCLUSION 

1 Herein is reported a case of chronic 
duodenal stenosis m an adult, probably due to 
intnnsic inflammation of unknown etiology, 
and also its part m producing a pellagra-hke 


rrom ine uepartnicnt of Radiology and Physical 
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•Sickels T N and Hudson, C L Demonstra- 
uon of a Spontaneous Biliao Fistula by Roentgen 
Exatninalion Jour Roentgenol and Rad Thcr 
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^ey ocCTOTed as often as several times daily 
Durmg this tune the diet was inadequate, 
he ate few fruits and vegetables, subsisting al- 


tissue turgor was poor and both ankles were 
swollen, both superfiaal and deep reflaes 
were normal, no superficial lymph glands were 



Fig 2 Diagrammatic sketch, showing site of the duodenal stenosis 


most entirely on fluids As a result, there was 
progressive loss of iveight and an eruption ap- 
peared on both hands up to the wnst hne A 
factory physician, whom he had consulted, 
told him that he had anemia, a few days later 
the patient collapsed while at work 
At this tune he was referred by Dr E J 
Duffy for a diagnostic survey, the results of 
which portrayed the following The patient 
was a pale, thin, anemic lookmg man, with hag- 
gard face, pigmented exposed areas, particu- 
larly the hands, where the lesions were bilateral 
and glove-hke m distnbution, with evident 
vesicles, buUie, and old scars The head was 
symmetncal, the pupils reacted to hght and 
distance, the ears were normal, thetxubmates 
were enlarged on the left side and the septum 
debated to this side, tonsillar tags were 
present, the tongue was clean, smooth, and 
bright red, with areas of atrophic glossitis 
The teeth were dirty, a mfld grade of pyorrhea 
being present, and most of the molars were 
missing, the mucous membranes were pale 
The th^woid was normal in size The pulse 
rate was 72, the blood pressure, systolic 96, 
diastohc 66, pulse pressure 30, the heart nor- 
mal m size by measurement and no bruits 
heard, the lungs normal , the abdomen greatly 
enlarged, about the appearance of a uterus at 
term, tympany was noted throughout The 


present, internal and externa] hemorrhoids 
were present, the prostate was norma! 

A gastro-mtestmal study revealed a normal 
esophagus and a stomach so greatly dilated 
as to fill the entue abdomen The first part of 
the liquid baniun entered the duodenum freely 
and then began to “back up “ The first por 
tion of the duodenum was dilated to thnee its 
normal size and reverse penstalsis was noted 
By pressing the greater curvature of the 
stomach upward, and the first portion of the 
duodenum to the left, the second part of the 
duodenum was seen to narrow down to a diame 
ter of what appeared to be from 2 to 3 ram , the 
banura slowly tncklmg through this into a 
normal third portion where it passed along at 
its usual rate No masses or nodules were 
noted along this part A very large residue 
was present after six hours (Fig 1) The colon 
by enema was normal The laboratory work 
showed a normal unne The hemoglobin was 
66 per cent (Dare) , red blood cells, 1,220,000 
white blood cells, S,200, pohonorphomidcar 
leukocytes, 67 per cent, small lymphoc\tcs 
31 per cent, and large I^miphocytcs, 2 per cent 
the blood Wassermann and Kahn tests ncre 
negatn e, blood chlorides uere -I'jO mg per 100 
c c of blood 

A diagnosis of duodenal obstruction, etiologv 
unknown, was made and operation ad\iscd 
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On June 8, 1931, under spmal novocaine 
anesthesia, the abdomen was opened by Br 
A W Parley who found the stomach to be 
greatly distended The gastro-colic hgament 
was divided to expose the third portion of the 
duodenum Beginnmg about the second por- 
tion, the duodenum, which began to narrow 
to a point three-fourths inch below the diame- 
ter (Fig 2), by vision and palpation, seemed 
to be about from 3 to 4 mm in diameter, 
gradually enlarging m a conical manner for 
another three-quarters of an mch, when it 
agam assumed its normal size The appear- 
ance of the stenosis resembled a section of a 
glass tube drawn out to the 3 mm diameter 
over a Bunsen burner There was no internal 
or external cause apparent The stenotic area 
was smooth, and a few fine lace-hke adhesions 
were present over the narrowest portion A 
postenor gastro-enterostomy was done and 
the abdomen closed Five hundred c c of 5 
per cent glucose m normal saline solution was 
given mtravenously The convalescence was 
uneventful and the patient returned to work 
eight weeks later He had gained 30 pounds 
m weight, the eruption had cleaned up, and 
he could eat without distress 

COMMENT 

The prinapal interest attached to this case 
lies in the combmation of a gradually develop- 
ing stenosis of the duodenum with emdence of a 
concomitant defiaency disease beheved due 
to an inadequate diet engendered by the 
progressive stenosis The lesions on the hands 
resembled pellagra, with the charactenstic 
glove-like distribution of the dermatitis, the 
pigmentation, the vesicles, the bullae and the 
old scars, and general symptoms of atrophic 
glossitis and red tongue Pellagra is thought 
to be due to a lack of Vitamin B, and m this 
instance the lack of fruits, vegetables, and 
other vitamm-bearmg foods over a period of 
several years may have been the predisposing 
factor in its production Snell and Bumpus (2) 
report a somewhat similar circumstance Their 
case presented a deficiency S)Tidrome with 
duodenal obstruction and ulcerative colitis, 
with an attempt at correction of the obstruc- 
tion by a gastro-enterostomy Death was 
sudden and apparently similar to deaths oc- 
cumng in deficiency disorders Kellogg’s (1) 
recent excellent \ olume contains no reference to 
a similar condition 


lesion as the result of a subsequent inadequate 

diet. ' 

2 Cure of both lesions was affected by a 
gastro-enterostomy ^ 
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CHOLECYSTO-DUODENAL FISTULA 
WITH GALLSTONE OBSTRUCTION 
OF THE SMALL INTESTINE A 
REPORT OF TWO CASES^ 

By L W PAUL M D Madtson, Wiscousm 

Assistant Professor of Radiology, Umversity of Wiscon 
sin Medical School 

Occasional reports of cases of spontaneous 
fistula formation between the gall bladder and 
duodenum are to be found m the literature 
but the total number of such reported cases is 
still relatively small The most recent one is 
that by Sickels and Hudson* m which they 
tabulate the cases reported, a total of 29, and 
add one of their own In addition to these 
there were ten cases reported m which the fiU- 
mg of the bile ducts diinng a baniun meal ex- 
ammation was stated to be due to reflux 
through the ampulla of V ater, but only five of 
these had surgical or postmortem verification 
Due to the apparent ranty of the condition 
and the unusual features in one of them, the 
following two cases are presented 

Case 1 The patient, a white female, faO 
years of age, was admitted to the State of 
Wisconsm General Hospital on July 31, 1933, 
m a stuporous state, having been ill at home for 
the previous ten days It was impossible to 
obtain an adequate history from the patient 
but the referring physician supphed enough in- 
formation to justify the impression of bowel 
obstruction There was nausea, vomiting, 
and abdominal distention Under consenm- 
tive treatment the patient improved, the dis- 
tention subsided, and normal bowel move- 
ments occurred However, the temperature 
contmued to nse to 100° every afternoon A 
roentgen examination by means of a banum 
meal was done on Aug S, 1933 , it was reported 


CONCLUSION 

1 Herein is reported a ease of chronic 
duodenal stenosis in an adult, probably due to 
intrinsic inflammation of unknown etiologi , 
and also its part in producing a pellagra-like 
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Fig 1 Case 1 The common and hepatic ducts 
are filled with banum Film taken shortly after 
the meal i\as given 


as follows The patient was examined fluoro- 
scopically m the recumbent position only 
The heart appeared widened and the entire 
aortic arch was prominent There was no 
delay m the passage of the meal through the 
esophagus nor at the cardia The stomach 
fill^ out m a normal manner and showed 
normal peristalsis The bulb filled spon- 
taneously, was deformed, and there was an 
irregular tract filled with banum extending 
upward from the apex of the cap for a distance 
of several centimeters The roentgenograms 
showed a stomach normal m size and with regu 
lar and even penstalsis The bulb was 
grossly deformed and banum had escaped 
through a fistula mto the common duct which 
was outlmed almost throughout its entire 
extent Both the nght and left hepatic ducts 
were visuahzed as was the cystic duct, but 
none of the banum had entered the gall blad- 
der At SIX hours a small residue remained m 
the stomach Many of the smaller bile ducts 
were filled with banum, as was the distal por- 
tion of the common duct The head of the 
meal was in the lower ileum, with banum scat- 
tered throughout the small bowel, some loops 
of which were dilated At 24 hours, several of 
the small bile ducts still contained banum 
The balance of the meal was scattered through 
out the colon which was m a contracted state 
Impression — This exammation demonstrates 
a fistulous connection between the duodenal 
bulb and the bile passages, probablj’' the 
common duct WTiile it is possible for the 
fistula to be between the cap and gall bladder, 
the absence of gall-bladder filling makes this 
seem unlikely 

Upon further questiomng, the patient stated 
that, while at the height of her illness, she had 
digitall} remoi ed a large stone from the rectum 



Fig 2 Case 2 Aito-r points to common and 
hepatic ducts filled with air air is visible in the 
gall bladder Dilated gas-filled coils may be seen 
m the left upper quadrant. 


before her admittance to the hospital Opera 
tion was performed on Aug IS, 1933, b} Dr 
J W Gale The duodenum and pylorus were 
densely adherent m the region where the gall 
bladder should have been After a long search 
the gall bladder was found It was only one 
inch m length and no thicker than a lead 
pencil A line of cleavage was found which 
opened mto the duodenum just distal to the 
pylorus The defect was between what re 
mamed of the gall bladder and the duodenum 
The failure to fill the gall bladder dearlj in 
this case was probably due to its small size and 
contracted state The opening was closed 
and the gall bladder removed Her con 
valescence was uneventful 
Case 2 The patient, a white male, 04 
years of age, was admitted to the State of Wis 
consin General Hospital on Feb 1, 1934 He 
had had an appendectomy for acute appendia 
tis eight months prenouslj, at which time 
several large stones were palpated m the gall 
bladder Because of the tovic condition of the 
patient, cholecvstectomi was not done The 
present illness began seecral days before ad 
mission with cramp like pains in the abdomen, 
and emesis No bowel moeements had oc 
curred after the first dae The abdomen w-as 
d stended and there was o\er-acti\e penstalsis 
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in the left lower quadrant A flat film of the 
abdomen taken m the upnght position was 
reported as follows There was a group of 
dilated coils of gas-filled small mtestme m the 
left upper quadrant, with scattered areas of gas 
throughout the remainder of the abdomen 
There was a Y-shaped collection of air ex- 
tending upward and obhquely from the level 
of the second lumbar vertebra, with a rounded 
gas bubble adjacent This was beheved to 
represent air in the common and hepatic ducts 
and possibly m the gall bladder as well These 
findings would mdicate the presence of a cho- 
lecystoduodenal fistula, most likely the result 
of ulceration from a gallstone which had caused 
an obstruction m the jejunum 

Laparotomy was performed on Feb 3, 1934, 
by Dr J W Gale There was found a 
U loop m the ileum, due to adhesions Proxi- 
mal to this was a large gallstone the size of a 
hulled walnut This was removed through 
an incision m the small bowel, it bemg im- 
possible to force the stone mto the cecum even 
after the adhesions were broken up The 
patient’s condition did not warrant further 
exploration or operative procedure The post- 
operative course was satisfactory Before 
discharge, a banum meal examination was done 
but none of the contrast substance could be 
seen entenng the gall bladder 
This case illustrates the possibihty of demon- 
stratmg fistulous connections between the gall 
bladder and duodenum by means of a flat-film 
examination and without the use of an opaque 
meal It also confirms the value of flat-Mm 
examination m cases of acute bowel obstruc- 
tion since m this instance an accurate diagnosis 
of the location and cause of the obstruction 
could be made before operation Similar 
findings have been reported m only a few m- 
stances, and in one of the cases reported by 
Sickels and Hudson, aur m the hepatic ducts 
was seen followmg a surgical anastomosis of 
the gall bladder and the duodenum 
In both of the cases reported m this paper 
there had been an ulceration of a large gall- 
stone into the duodenum, mth resulting small 
intestinal obstruction In Case 1 the patient 
eventually passed the stone bj' rectum but the 
fistula persisted In Case 2 the stone was 
stopped by a constriction in the bowel due to 
adhesions, necessitating operation for rehef 
Attempts at demonstration of the fistula after 
operation were unsuccessful and tlie patient 
was clinically well, indicating that healing may 
lla^c purred after tlie obstruction was 


A SLIDE-RULE FOR CALCULATING 
RADIATION EXPOSURE WSEN 
CELLS OF UNIFORM RADIUM 
CONTENT ARE USED^ 

By IRVING FRIEDMAN, M D New Haven, 

Connecticut 

Followmg the suggestion of Dr George T 
Pack, the New Haven Hospital has recently 
adopted the method of keeping radium m 
small, uniform, platinum cells, each containmg 
three and a third milligrams of element In 
this form the radium may be used m a large 
variety of apphcators, also, the calculation of 
dosage is thereby greatly facihtated 
A shde-rule has been devised which still 
further smiphfies the calculation of exposure 
Figures 1 and 2 illustrate the two faces of this 
instrument On one side (Fig 1) is a scale of 
logarithmic form, to compute the duration of 
exposure required m order to admmister a de- 
sired amount of radiation with a given number 
of cells On the other side (Fig 2) is a scale of 
hnear form, to determine the time of the day 
when the exposure should be terminated 
The operation of this device is best explained 
by the followmg illustrative example Sup- 
pose that a dose of 3,600 milhgram-hours of 
radiation is to be given m an apphcator con- 
taimng 16 cells, and that treatment is begun at 
11 AM 

The first shding scale is adjusted so that the 
indicator points to 3,600 miUigram-hours of 
radiation (Fig 1) The requmed exposure is 
then read on the lowermost scale opposite 16, 
the number of cells, which would be m this case 
67 5 hours 

The rule is then turned over, and the second 
shdmg scale adjusted so that one of the two 
indicators pomts to 11 am If the left-hand 
mdicator were used (not illustrated), 67 5 
hours would fall beyond the calibrated scale 
In this instance, therefore, the nght-hand 
mdicator must be used, and it is then seen 
(Fig 2) that the treatment should be ter- 
nunated at 6 30 A m of the third day, the day 
bemg read on the same side as the mdicator 
which marks the beginnmg of the exposure 
The shde-rule may be used with equal facility 
to calculate the amount of a given dose of 
radiation Thus if the applicator in the above 
example were to be removed at 9 a M of the 
next day, this would complete 22 hours of 
^xposure (Fig 2) The first scale could then 
be set mth 16 cells opposite the 22 hours (not 
illustrated), and the dosage read opposite the 

would be ra this case about 
1,1 lO milhgram-hours 


> Accepted for publication Julj 9, 1934 
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Fig 1 {Upper) Fig 2 {Lower) 

A properly made sbde-rule of this type should it is necessary to change the cahbration of the 
be accurate to withm a small fraction of 1 per first sliding scale m order to make the instru- 
cent If uniform cells are used which have a ment apphcable. 
radium content of other than 3 33 milligrams, Haven Hospital 
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THE ALL-ROUND-SQUARE MAN 


Mark Twain’s words come to me as an 
nppropnate caption for what I have m mmd 
Just what IS our conception of a valuable 
life? Let us endeavor to draw some picture of 
what this title suggests We see possibly the 
vision of a man great for his physical robust- 
ness, known for his breadth of vision, and 
respected for bis upnghtness of livmg Some- 
where between the pictures of the long-nosed 
pessimist and that of the overwhelmmg opti- 
mist, hangs the cameo we are seekmg The 
popular femmme conception lies perhaps out in 
Hollywood, and alas, the masculme idea, to 
judge from the papers, is secretly built up from 
the haunts of our underworld in the back- 
streets of Chicago, or in Edgar Wallace's 
productions 

But I do not propose to analyze the Clark 
Gables, however fetchmg their dimples, nor 
our Dillmgers (a soft or a hard G, whichever 
you prefer) My attention wishes to draw 
yours m conceivmg somethmg of the essence 
essential to the fullness of hfe for the average 
professional man 

We, as professional men, are so habituated 
to speaking e\ cathedra that we might well 
stop and ask ourselves just how far we are 
carrj'ing this prmciple mto every other depart- 
ment of our thought and action Possibly we 
take for granted that we are well-rounded 
individuals 1 find it a temptation to speak 
<{uite authoritatively on almost anythmg, 
since the public expects it, and it is hard to 
resist perpetuating such a myth Of course it 
has long been an axiom among the racketeers 
that ne professional men and women are the 
leading suckers and pnze boobs for every 
imaginable speculation Apparently it is our 
weakness, that, being trained m one field, we 
take for granted our knowledge in every other, 
and are quite unaware, and blissfully ignorant, 
that a scientific bent does not necessanly 
pTCMge commercial talent, to their exceeding 
profit and our own certain distress and sorrow 
m the end 

But let us carr) this further afield ExacUy 
^vhat height and depUi of mow do we possess 


outside of our own specialist’s training? I am 
askmg myself — am I allowmg the absorbing 
professional existence of to-day to so narrow 
me down that I am out of touch and, therefore, 
largely out of sympathy with the major prob- 
lems of “Everyman”? Where are the cultural 
and esthetic values which theoretically we 
acknowledge, but which have so little place m 
our own practical world? 

Of course, you answer that we all join clubs 
to help meet this But even with this ad- 
vantage, it becomes very doubtful, smee we are 
apt to merge oiu views with those of the group, 
and so confirm the obscurantism of our out- 
look 

Is It not rather pathetic to meet men dis- 
tmgmshed m their particular fields, who yet 
might be livmg m Mars for all the contact they 
have with the hfe around them? One is 
tempted to suggest that their work suffers 
accordmgly 

We aU need an escape — some way to relieve 
the stram of the day and to give us time to 
regam some sense of the real values of life 
After all, a man’s work is done m a very narrow 
envnonment His ofllce and task cham him 
down, and it is with rehef that he turns home at 
five o dock (if he be fortunate), and allows his 
attention to rest by givmg it a change No 
doubt the modem detective story is the result 
of the times and the strenuous rushmg hfe of 
the average man, who hves so stramed an 
existence that he needs somethmg more than 
even so pleasant a thmg as chattmg with his 
wife or cuttmg the lawn, to break the strain of 
the day Some, of course, find rehef m golf 
and bndge, others m politics and such-like 
sport, others have built up an "Ivory Tower” 
to which they may retreat from all the “shngs 
and arrows of outrageous fortune ” BTiatever 
it is. It is essential to our well-bemg, and there 
IS certain tragedy being stored up for the man 
who cannot let go ” 

There is dso, quite apart from the question 

undoubtedly 

arir^t -E,'™ ”..Th “ 

uxerxman when Nature says 
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"Slow up ” The handwnbng is on the wall, 
and woe betide that man who thinks he can 
Ignore it Is it not a false sense of pnde which 
makes us afraid to face facts’ Is our life so 
ill-arranged and ill-prepared that we fear to 
consider such a possibility and cannot face 
such a reality without a tremor? The Greeks 
of old knew better There is surely a wrong 
perspective on life when we cannot meet the 
next mevitable step Apparently the ma- 
jority of us are so fixated by habit that we 
cannot be moved except by a miracle, and that 
usually comes too late and so finishes us 
Surely the mature man can find a deeper satis- 
faction and a more useful sphere for himself by 
]ust steppmg aside — be it ever so little — and 
leadmg a less engrossed life, less caught by the 
turmoil of ceaseless acbvity 
Watch the mmds of those leadmg our armies 
m battle f Do they rush forward with sword 
m hand? That day is over for them We 
find them standmg back, and with their ex- 
perience they are able to direct and suggest the 
most likely course of action Their contribu- 
tion IS invaluable and necessary All their 
training leads up to it, and in such values fs 
success found But m the ordmary life of the 
citizen we utterly ignore this fact We sense- 
lessly imagine that because a man has left the 
front-line trench he is no longer of the faintest 
use — perhaps, because he leaves it too late 
Actusdly he should be of greater use than e\’er 
before smce he now has tune for reflection 
Our insane glonfication of the active life has 
made us sacrifice some of the best xmlues life 
has to offer, and made men afraid to face what 
IS so memtable The disastrous results of 
attempting to hold on are pathetic to see 
Man’s wiU-to-power’ ends bj^ making him 
a slave, ndmg him, tyranmzmg oi er him and 
all who come within its reach The indis- 
pensable elements of life for the mdindual are 
surely deeper tlian this The crj'stallization 
of a man s contribution probably ne\ er ripens 
till after he has ceased the xuolent urges of his 
existence, and had time to reflect and weigh 
We may well pity the man who ner er reaches 
that stage He is like fruit tliat never fullj 
matures 

Howeier, it is onlj m passing that I stop to 
consider this angle of the ‘all-round-square 
man I want particularlv to approach him in 
the light of the arerage professional Just 
what does he see in life outside of his work? 

Do we not lue for the most part subliraeh 


unconsaous of the great world about us’ In 
one sense this is our forte and safeguard, on 
the other hand it is our weakness, affecting our 
work and leadmg many of us to question the 
nchness of our existence It is not that we 
want to make of our days a sixteen or thirti 
two page “yellow” journal Heaien forbid! 
But there is an unnecessarj^ mcagemess about 
our lives, stiBmg and dulling m its effects No 
doubt you feel as I do, that, having one life to 
live, it should be lived fully, nchlv, and com 
pletelj , not m abnegation but m construcbi e 
realization should we fulfill ourselres Wc all 
seek a nchlj’^ rounded existence whicli, using 
to a final curtain, shall have fully completed 
itself But deeply satisfying as our work may 
be, there come to many of us moments of doubt 
and a sense of futility, which, it seems to me, 
are largely in our own hands to remed} 

I thmk of man in terms of his resene forces, 
just what he builds up to keep his outlook 
well balanced, so that it may properlj’^ mature, 
what he has as reserves for the day when just 
mere activity passes from him The best 
authorities are unanimous m agreeing that the 
man cannot gii e of his best who limits him- 
self just to ks work Broader horizons are 
necessary' if he would see straight The 
complaint of povertj'- of life can be o\ ercome 
m the nches of values other than our own 
We hear a great deal about ‘ national prepared- 
ness ' these days, but what of individual pro 
paredness? We need to build up resen cs of 
the spint, the content of which is the essence of 
our real and ultimate value to the world, and 
which must be guarded with a two edged 
sword If we disregard this and dissipate life 
m just quantitative things, we shall find the 
accumulation of our days dispinted indeed 
Can we escape the msidious fixation of the 
routme of clmical life which threatens to so 
orcumsenbe our outlook tliat we fail or lack 
tune to see the finer and deeper gifts awaiting 
us’ I think we can But it is only bj’- guard 
mg the treasure of life, constantl) keeping open 
the broader and deeper aienues of thought, 
that we can enter into the life of the community 
with a better estimate of the necessities of 
other men's Ines 

Then in the glow of the setting sun we shall 
find life tnumphant, no longer shall we be 
desperateJj clmgmg in frantic competition to 
keep up with tlie coming tide of louth, but 
able to offer a quiet and finer contribution 
from a mind at peace with itsdf, well balanced. 
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and having a breadth of vision denied to those 
just leaping into the game In a word, an 
“aU-round-square” man 

W Herbert McGuffin, M D 


COMMUNICATIONS 

THE FOURTH INTERNATIONAL 
CONGRESS OF RADIOLOGY 


not necessary for him now to discard certam 
equipment purchased two or three years ago? 
And bow is he to set aside from his meager m- 
come sufficient funds to obtain this ultra- 
modern apparatus so necessary if he is to main- 
tain equality with his more fortunate brother 
radiologists m this sharply competitive elec- 
trical era? Would that the non-radiological 
practitioner of medicme and simgery, and the 
average patient could be made to appreciate 
this situation! 


Zurich — St Moritz, Switzerland, 

July 24-31, 1934 

The Fourth International Congress when 
viewed in the light of present-day economic 
stress and international unrest must be nght- 
fully permitted to take place and rank with the 
three previous admittedly successful con- 
gresses Great credit for this happy conclusion 
IS wiUmgly granted the able and energetic 
President, Dr Hans R Schinz, and his equally 
efficient and courteous Secretary-General, Dr 
Hans E Walther It is impractical to name 
all of the officers and local committeemen who 
served faithfully and well but outstandmg 
among them are Vice-president, Dr R^n^ 
Gilbert, and Assistant Secretary Dr Stewart- 
Hamson 

Sc-ientific Program — ^This on the whole was 
excellent and not overbalanced by social func- 
tions as has occurred on former occasions 
Some criticism, however, has been directed 
agamst the over-abundance of material, which 
resulted m liimtmg the essayists, with a few 
exceptions, to ten minutes each Over two 
hundred articles were read, they wiU be pub- 
lished in book form and sent to all members 
later 

Scientific Exhtbits — ^These were representa- 
tive and quite up to our own Amencan stand- 
ards One unusual feature was a demonstra- 
tion of the use of diagnostic roentgenology in 
the detection of flaws in a great many opaque 
matenals Also the detection of altered pen- 
manship m forged papers or documents and in 
fraudulent paintings, etc 

Commercial Exhibits — Here was a revela- 
tion — or, one might say, a rerolution — in 
tlic character of apparatus since the first Con- 
gress m London just nine years ago The 
sturdy construction, the excellent workman- 
ship and pleasing appearance of nearlj all \- 
raj' apparatus and accessones assembled uere 
arresting The radiologist looks upon this 
scene n illi both admiration and alarm, for is it 


The Opening Session — The ceremonial open- 
mg session with over 1,200 delegates from 43 
countries present will be long remembered 
The Stadtteater at Zurich was beautifully 
decorated with flowers and festoons and the 
seats were all occupied — perhaps 2,000 m all 
and 13 speakers on the stage President 
Schmz of the Congress opened the meetmg, 
with a response from Dr B6cldre Bundesrat 
Dr Etter addressed the meetmg on behalf of 
the government Responses were made by 
Dr C Thurstan Holland, Prof Maier, and 
Prof Niggh Prof Forssell, representmg Swe- 
den, then opened the International Cancer 
Conference, to which 27 nations had con- 
tributed The foUowmg were invited to re- 
spond m order named Dr Soiland, for 
U S A , Dr Ledoux-Lebard, for France, 
Prof Pahmen, for Italy, Prof Maism, for 
Belgium This was followed by Prof Sauer- 
bruch, of Germany, who spoke on the surgical 
side of cancer treatment, to which Prof Fnck, 
of Germany, responded on the radiological side 
of the question The session closed with an 
orchestral rendition of the national hjmm 
That evening an unusual Swiss festiiml was 
staged for the benefit of the members at 
the Dolder Grand Hotel and environs It is 
called Mistura Helvetia and consists of groups 
of men and women from the different Swiss 
distncts, m their colorful costumes of every 
design, smging, dancmg, and yodelmg to the 
harvest moon There were some fine songs, 
good symbolic dancmg, and some ntuahstic 
performances with grotesque and hideous 
masks Huge bonfires on the slopes below the 
hotel termmated the f^te 

Business Session Before the International 
Executue Committee, the official delegates 
from the United States in\ ited the next con- 
gress to America in 1937 Italy and Germany 
also presented inxitations After some dis- 
cussion the latter coimtnes graciously withdrew 
and the Umted States receued the unanimous 
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vote of the delegates assembled The basic 
law of the International Congress of Radiology 
provides that the countrj^ selected for the meet- 
ing shall, through its offiaal delegation, elect 
the president of the congress and name the 
time and place of the meetmg Our delegation 
consisted of Dr B H Omdoff, Radiological 
Society of North America, President, Dr 
Lawrence Reynolds, Amencan Roentgen Ray 
Soaety, Vice-president, Dr Albert Sodand, 
Amencan Medical Assoaation, Section on 
Radiology, Secretary, Dr G Failla, Amencan 
Radium Soaety, Dr B3u-on H Jackson, 
Amencan College of Radiology, absent Dr 
W W Wasson, alternate to Dr Jackson, 
was also absent The four delegates present 
discussed earnestly the problems connected 
with their new responsibilities It was finally 
imammously deaded that Dr Arthur C Chns- 
tie, of Washmgton, D C , was well quah- 
fied to carry the honor and responsibihty of 
conductmg the Fifth International Congress of 
Radiology to a successful conclusion The 
question of a meeting place was most senously 
discussed, with New York, Washmgton, and 
Chicago strong favontes After considerable 
debate it developed that Chicago had facilities 
for housmg the whole Congress under one roof 
including members, exhibits, comnuttee rooms, 
meeting rooms, etc Dr Benjanun H Omdoff 
was elected Secretary-General by unanimous 
action and as President of our delegation pre- 
sented our deasion to the body assembled 
Our delegation had suggested June as a tenta- 
tive time but it developed that the great 
majonty present preferred September Presi- 
dent Schmz then announced the result 
Fifth Congress, USA, Dr A C Christie, 
President, Dr B H Omdoff, Secretary- 
General, place, Chicago, lUmois, time, early 
in September, 1937 Action warmly ap- 
plauded by all delegates seated 

Sessions —The scientific sessions occupied 
four days of the total seven in Zunch and were 
operated in four sections, the meetmg places 
being the University Buddmg and the Techm- 
cal High Scliool The arrangements for lan- 
leras, illumination, and general facilities were 
adequate 

St Moritz — Speaal trams were provided on 
the narron gauge railroad for St Montz, and 
the climb up to the tiny azure blue lake com- 
pletely surrounded b) ice-capped mountain 
peaks is bejond dcscnption Our hotel, the 
Palace, was situated on the border of this 


plaad lake which was fnnged by beautiful 
green fohage, shrubbery, and stately pmes, 
the latter ascendmg the mountam slopes 
Sunday was a day of rest and relaxation ex- 
cept for those members who ventured up mto 
the snowy heights 

The Amenmn College of Radiology — The 
Fourth International Conference was held at 
the Hotel Kuhn, where Executive Secretary 
Omdoff had arranged for our sessions A 
brief reception was held before the dinner to 
which Enghsh-speakmg Congress members bad 
been mvited This proved a pleasing irmova- 
tion After dinner Secretary Omdoff mtro- 
duced the Presidmg Ofiicer, who, m the name of 
President Groover (unfortunately prevented 
’from attendmg the Congress), conferred the 
degree of Honorary Fellowship upon Prof 
Anstide Busi, the Dean of Italy's radiologists 
Fellow Busi responded m the Itahan language 
which was ably translated into Enghsh by 
Fellow Tandoja The topic of the Conference 
was then called for, namely, recent trends and 
present status of the practice of medical radi- 
ology Honorary Fellow C Thurstan Holland 
responded for the British Isles, Honorary 
Fellow Gosta ForsseU for Scandmavia and 
Northern Europe, Honorary Fellow Hans 
Schmz for Switzerland and Central Europe, 
Honorary Fellow Pasquale Tandoja for Italy 
and Southern Europe, and Fellow George E 
Pfahler for the United States Dr Pfahler 
spoke feelmgly upon the splendid spmt of 
comradeship which had acemed to the Fellows 
of the College through these international con- 
ferences He prophesied a truly harmonious 
and profitable future for our College Hono- 
rary Fellow Antome Bdcl^e responded in like 
vem, and at the conclusion of the session your 
senbe heard a great many complimentary re- 
marks, directed pnncipally toward our effiaent 
and tireless Executive Secretary for his 
altmistic work for the College The roll call 
demonstrated the presence of 17 Honorary 
Fellows, 19 regular Fellows, and 14 guests, a 
total of 50 

The Congress — ^The followmg day saentific 
sessions were resumed, which came to a dose 
Tuesday evening with, first, a dosing cere- 
monial at the Stadium and, later, a subscription 
banquet (20 Swiss francs per plate) One 
noted quite acutdy the thm Amencan dollar 
which melted so rapidly m Switzerland Wed- 
nesday and Thursday were devoted to sight- 
seeing tours and fnendly visits AH the dde- 
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Hayes E Martin, M D , of New York City 
Treatment of Teratoma Testis by Roentgen 
Rays, by R S Ferguson, M D , and Harry 
Hauser, M D , of New York City 
The Treatment of Mammary Carcmoma 
with Roentgen Rays, Usmg Small Daily 
Doses through Several Ports, by Frank E 
Adair, M D , of New York City 
High Voltage Cathode Rays, by T E AUibone, 
of Manchester England 
The Comparative Effect of Very Hard X-rays 
and Gamma Rays, by Daniel Den Hoed, of 
Amsterdam, Holland 

Irradiation of Chick Tissues in Vitro and 
in Ovo, by C W Wilson, F G Spear, A F 
W Hughes, and A Glucksmann, of Cam- 
bndge, England 

The Reactions of Normal and Pathological 
Tissues to Teleradium Therapy, by Max 
Cutler, M D , of Chicago 
The Distraction between X-rays of Different 
Ongm, by Launston S Taylor, of Washing- 
ton, D C 

Back-scattering as a Function of Quahty of 
Radiation, by Edith H Qmmby, C F De 
Lucas, and A N Ameson, of New York City 
The Luminescent Properties of Zinc Sulphide 
m Relation to X-rays, by Leonard Levy and 
Donald West, of London, England 
The Small Ionization Chamber, by Otto 
Glasser, Ph D , and U V Portmann, M D , 
of Cleveland, Ohio 

Comparison between Teleradium and Deep 
X-rays, by W V Mayneord, of London 
Measurements of High Voltage X-rays and 
Gamma Rays m Roentgens, by W V 
Mayneord and J E Roberts, of London 
A Spectrographic Method of Measurmg Volt- 
age Wave Form of a Roentgen Tube, by 
R R Newell, M D , of San Francisco 
California 

X-ray Cinematography, by Russel J Reynolds, 
of London 

Radiotherapy at 700 K V , by G Failla, D Sc , 
of New York City 

The Therapeutic and Economic Phases of 
Higher Voltage X-rays, by Albert Soiland, 
hi D , of Los Angeles, California 

At the next International Congress, the 
FifUi, to be held in Chicago, in 1937, there 
will doubtless be a preponderating share of 
papers in the English language, the great value 
of which to N ortli American radiologists can be 
foreseen Though the number this year was 
not great, its \alue is beyond measure 


ANNOUNCEMENT 

NEXT ANNUAL MEETING 
Memphis, Monday, Dec 3-Frtday, Dec 7 

PRELIMINARY REPORT OF SPORTS COMMITTEE 

Memphis, down m Dixie — ^the city where 
play IS busmess and business is pastime Just 
twelve miles to Mississippi, where the mag- 
nohas pour forth their fragrant odor all spnng 
and summer and where the wild ducks and 
geese play all winter Over the nver is 
Arkansas, where the cotton grows, the negro 
hums, and the com boils 
There are mne golf courses at one’s service, 
three country clubs, three mumcipal and three 
semi-pnvate courses — all bid you a hearty 
welcome Bnng along your tmsty mbhck 
The weather is usually fine for outdoor sports 
m early December 

Tennis a-plenty — Memphis and Chickasaw 
Country clubs and the University Club have 
excellent courts If you do not hke our 
racket, bring your own 
There are quad on the hillsides, ducks m the 
marshes and nee fields, geese on the sand-bars, 
and turkey and deer m the densely wooded 
areas If you get pleasure from the wilds, 
bnng along your old reliable double barrel and 
a pair of boots (the diamond backs and copper 
heads may not all be sleepmg for wmter) 
North a short dnve is our famous Reel Foot 
Lake, south are Moon and Horn lakes, and 
southwest IS Horseshoe Lake More fish of all 
varieties can be caught than one needs m one 
day Don’t forget your rod 
The Mississippi affords a wonderful place 
for boating, provided the waves are not too 
high 

Horseback ndmg astride Tennessee thorough- 
breds is a real sport and all you need is a cush- 
ion for the next day 

Should the weather prevent the outdoor 
sports, there is a plenty of handball and bowlrag 
for recreation and exercise 
All of the above sports are available and you 
arc welcome Should you desire a hunting or 
fishing trip, write to the Committee in ad- 
I'ance so that arrangements may be made for 
you 

W R Bethea, M D , Chairman 

W A Runkle, M D 

W D Anderson, M D 
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gates with whom your scribe could converse m 
ordinary Enghsh, fair Scandinavian, worse 
German, and impossible French and Spanish 
promised them whole-hearted support to the 
Fifth International Congress of Radiology m 
Chicago, Ulmois, USA, during the first two 
weeks of September. 1937 The log of Secre- 
tary-General Walther when last mspected had 
hsted 1,234 foreign members and 50 Americans, 
a total of 1,284 

Albert Soiland, M D 


NOTES CONCERNING THE INTERNA- 
TIONAL CONGRESS AT ZURICH 

As one examines the program of the Fourth 
International Congress which closed the last of 
July m Zurich, Switzerland, one cannot but 
be impressed with the names of the leaders in 
the science which appear therem The general 
information section of the program is prmted 
m French, German, and Enghsh American 
readers are parbcularly mterested in the papers 
by English-speakmg members of the Congress 
The following are among those so listed 
Radiotherapy of Cancers of the Buccal Camty 
and Pharynx, by N S Finzi, of London 
The Treatment of Cancer of the Mouth by 
Surface and Interstitial Irradiation, by 
George E Pfahler, M D , of Philadelphia 
Radiation Genetics, by H J Muller, Ph D , 
of Austm, Texas 

The Suitabihty of the Roentgen as a Umt of 
Gamma-ra)'^ Quantity or Dose, by G W C 
Kaye, of London 

Wilhelm Conrad Rontgen, by Otto Glasser, 
Ph D , of Cleveland, Ohio 
Safety m Screen Exanunations, by A E Bar- 
clay, of Cambndge, England 
SchuUer’s Disease, a Reticulo-endothehosis, 
by Woodbum Monson, of London 
Sinus Diagnosis, by Edwm C Ernst, M D , of 
St Louis Mo 

The Roentgen Study of Detachment of Semi- 
lunar Cartilages, by W Edward Chamberlam, 
hi D , of Philadelphia 

Kymophonoradiography, b}^ I Seth Hirsch, 

M D , of New York City 
Anomahes of the Colon Them Roentgen 
Diagnosis and Clinical Significance Rfonm6 
of Ten Years’ Stud 3 L by John L Kantor, 

M D , of New York City 
Errors in Cholecj’Stography and How to Avoid 
Them, bv James T Case, M D , of Chicago 
Sources of Error in Oral Cholecj stographv , b} 


William H Stewart, hi D , and H Earl ] 
lick, M D , of New York Cit) 

Some of the Difficulties m the Interpretation 
Cholecystograms, by Cassie B Rose, hf I 
of Chicago 

The Mesentery A Radiologic Stud), 1 
Raphael Pomeranz, hi D , of Newark, Nc 
Jersey 

High Voltage X-radiation of S)Tingom)cli 
by Fredenck W O’Bnen, M D , of Boston 
A Recent Addition to the Organizations 
Great Bntam for Treating Cancer, by J i 
hlcLennan, of London 
Pnnaples in the Construction of Cane 
Statistics Showing the Result of Treatmer 
by Arthur B Smallmann, of London 
Study of Cancer m Eg)rpt from the Statistic, 
Social, and Radiotherapeutic Points of Vici 
by Mahmoud Afifi, of Alexandna, Egipt 
Changes m the Lungs and Pleura Follown 
Roentgen Treatment of Cancer of tlie Brea 
by Intensive Fractional hlethod, by Ham- 
hlclntosh, M D , of New York City 
Further Expencnce m the Value of Pre-oper 
tive Irradiation with the X-ra)’’ or Radiur 
and Pre- and Post-biopsy Irradiation whi 
Submittmg the Pathological Sections to 
Number of Experienced Pathologists, b 
Joseph C Bloodgood, M D , of Baltimore 
Three and One-half Years of Expenence wit 
COO to 900 K V (Peak) of Prostatic and Rei 
tal hlahgnancy, by Seeley G hludd, hi D 
and C K Emery, M D , of Pasadena, Cal 
forma 

Conservative Methods in the Treatment ( 
Cervical L)’mphatics m Intra oral Cai 
emoma, by James J Duffy, hi D , of Nei 
York City 

Present hlethods of Treatmg Neck hletastasc 
at the State Institute for the Study of hlalig 
nant Diseases, by Burton T Simpson 
hi D , of Buffalo, New York 
A Modified Coutard hlethod for Treatment o 
Cancer of the Upper Am Passages, b) 
hlaunce Lenz, hi D , of New York Cit) 
Protracted External Irradiation m the Treat- 
ment of Neoplasms of the Upper Respirator) 
Tract A Comparison of X ra\s, Fnc- 
gram Radium Pack, and One Hundred- 
milligram Radium Pack by Milton Fried- 
man, hi D . and Rieea Rosh hi D , of New 
York Cite 

The Treatment of Cancer of the Pharyn\ 
Tonsil, Antrum, and Extnnsjc Lar)nx b) 
Dmded Deiscs of External Irradiation, b) 
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BOOK REVIEWS 

The Biologic Effects of Radiation 
Gaetano Viale, Professor of Ph3^iology at 
the Roj’-al University of Geneva A volume 
of 36S pages, with 50 illustrations and 2 
colored tables Pubhshed by Fratelh Treves, 
Lilian, Italy, 1934 Price, cloth, 10 Iwes 
This IS another of the “Monographs and 
Treatises of Biologj^ and Medicine” senes, 
edited by Prof Carlo Foa, and is more or less a 
complementary volume to Pemssia and Pugpo 
Vanoni’s book, “Treatise of Roentgen and 
Radium Therapy,” for in it Viale takes up all 
the electromagnetic radiations which are the 
basis for photo- and actmotherapy Radiolo- 
gists, biologists, and physiologists will find m 
this book an excellent presentation of the 
radiations m Nature (pp 1-10), the solar 
spectrum and the biologic effects of sunhght 
(pp 11-43), the pnnciples of photochemistry 
(pp 46-63), the effects of hght on the organism 
as a whole (pp 64-98), on micro-organisms, 
plants, and the lower animals (pp 99-128), and 
then their action on man and the higher am- 
mals (pp 129-213), the action of infra-red rays 
(pp 214-218), polarized light (pp 219-221), 
the mitogenetic radiations (pp 222-242), bio- 
radio-activity (pp 243-266), cosmic rays (pp 
267-271), photodjmamic phenomena (pp 272- 
300), pigmentation (pp 301-318), diseases due 
to light (pp 319-328), the pnnaples of photo- 
therapy ^p 329-344), and finally the mecha- 
msm of the action of light (pp 345-348), a 
truly complete presentation 


Radiology of the Gall-bladder An Ana- 
tomic, Functional, and Clinical Study 
By Nemours- Auguste, radiologist of the 
Paul Brousse Hospital Preface by Pro- 
fessor Roussey A volume of 186 pages with 
102 illustrations and 27 planches hors texte 
Pubhshed by Masson et Cie, Pans, 1934 
Price, 45 francs 

The last ten years have witnessed the ripen- 
ing of a most remarkable ad\ ance in the diag- 


nostics of internal medicuie The perfecbon of 
cholecystography by Graham has opened up a 
mde field of mvestigation of gall bladder dis 
ease and many of its comphcations Also, 
monographs on the subject hai e appeared, not 
only in Enghsh but m other languages, mclud 
mg French, German, and Spanish This new 
work by Nemours-Auguste is a I’er}' complete 
treafase on the radiologic mvesbgation of the 
gall-bladder, both with and without the aid of 
cholecystography The relation of die gall 
bladder to the duodenum and the hepatic 
flexure is included m the discussion The 
book contains chapters on the following sub 
jects extrahepatic biliai^' passage, the 

known functions of the gall bladder in relation 
to the roentgenologic examination , the prepa 
ration of the patient and the technic of die in 
jection or oral admmistration , the roentgeno 
graphic technic, a complete discussion of the 
normal gall-bladder, and of chronic gall 
bladder disease, including cholelithiasis, pen 
cholecystitis, and cancer of the gall-bladder 
A chapter is devoted to the indirect roent- 
genologic signs of cholecystitis The final 
chapter deals with the alleged lack of agree 
ment between the clmical and the radiologic 
findmgs Chnicians are sometimes astonished 
to find that a diseased gall-bladder, with or 
without stones, can be filled by the "tetraiod," 
and become msible to the x-rays, and to find the 
same appearance m a gall-bladder which 
would be called by them ‘ normal” on a single 
film 

After considerable discussion, the author 
concludes that the discord is more apparent 
than real and anses from incomplete or faulty 
interpretation of the cholecj stograms It 
should be recognized that a good roentgen 
diagnosis depends on perfection of technic and 
the recognition of the recent researches in the 
physiology of the bihaiy passage Failure in 
either regard may result in error There is 
nothing outstandingly new in this lolume, but 
it may be said of it that it constitutes an c\ 
cellent presentation of the subject 
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THE APPENDIX 

The Value of the Contrast Enema for the Demonstra 
tron of the Appendix S Kadmka Rdntgenpraxis, 
February, 1934 6, 73-84 

Appendices to the number of 400 were roentgenologi- 
cally examined by the banum enema method The ob- 
servation of Berg and Knothe, that the filhng of the ap- 
pendix takes place only after the patient has expelled 
the enema, is confirmed The appendix is filled by the 
enema method as often as by any of the modified oral 
methods The advantage of the fonner lies in the 
saving of time and films, and the entire colon may be 
adequately exammed which is not possible with any 
of the oral methods A disadvantage is the non fillmg 
of the appendix m obstinate atony of the cecum, and 
m coprostasis In these cases filhng of the appendix 
by the oral administration of a banum-epsom salt mix- 
ture seems to give better results The non-filhng of the 
appendix, provided the correct techmc has been used, 
is the most important roentgenologic symptom of a 
patho ogic appendix and is correct m 90 7 per cent of 
the cases (checked by surgery) The non fillmg ap- 
pendix might be compared with the non hmebomng 
gall bladder The enema method has taken the place 
of the oral method in the author’s chnic 

HahsW Hefkb MD 


ARTHRITIS 

Pen arthritis Humcro-radialis K Staunig Fort 
schr a d Geb d Rdntgeustrahlen, 1934 49, 90-92 
Several patients presented themselves with com 
plamts of pain in the elbow which occurred suddenly 
on lifting limitation of motion, shght swclhng over 
the lateral parts of the joint localized and mtense 
pam on pressure oi er the radial capitcUum One case 
IS reported with \ CO severe symptoms of this tj-pe but, 
while all previous cases showed no roentgenologic 
palhologj, incrustations were demonstrated m this 
last case m the humcro-radial jomt capsule An un- 
usually marked degree of pen arthntis ‘humcro 
mdialis IS assumed, similar to pen arthntis humcro- 
scapulans 

The opinion is expressed that these manifestations 
belong to artlintic diathesis and Uiat mechanical and 
static conditions at vanous jomts are responsible for 
vaoing demonstrable arthntic’ clianges — erosions 
and destructions of articular surfaces, when pressure 
IS to be borne, capsular changes when tension is ap 
plied 

H A Jarre, hLD 


BIOLOGIC EFFECTS 

The Problem of Dosage m Ultra short Wave Ther- 
apy E Hasch6 and H I^unig Strahlentherapie, 
1934, SO, 351-356 

The authors studied the effect of short electnc waves 
(8-16 meters) on staphylococci kept m distilled water, 
physiological NaCli solution, m broth, and on strep- 
tococci m mdk Their expenments did not show any 
defimte effects of the electnc waves on the biological 
matcnal They emphasize, however, that m spite of 
these negative expenments in vUro there is no doubt as 
to the remarkable cbnical results produced by these 
waves m inflammatory processes 

Ernst A Pohle, M D , Ph D 


BLOOD CHANGES 

Results of Experimental Studies in the Peripheral 
White Blood Picture Following Roentgen Irradiation 
E Hayer Strahlentherapie, 1934, SO, 193-236 

The author studied changes m the white blood 
picture m the penpheral blood of dogs foUowmg ex- 
posure to roentgen rays Heavily filtered radiation was 
used 180 K V , 0 5 mm Cu H V L m Cu, 0 0 mm , 
field sizes 8 X 10 and 10 X 15 F S D 75 cm . varying 
doses from 300 to 600 r Very detailed studies of the 
differential count were made, the blood oxidase was 
followed over a penod of several weeks, and a functional 
test was also used The latter consisted of the injec- 
tion of turpentine m order to produce a stenle abscess, 
followed by a study of the leukocyte picture If a 
small volume of tissue m the upper thigh was irradiated, 
the lymphocytes dropped first, followed by an m- 
crease of short duration If an abscess was produced 
after the ex-posure, it took the same course as m un- 
treated controb Following exposure of the spleen 
there was a defimte decrease m all leukocytes lasting 
for several weeks The charactenstic changes m the 
white blood picture after produemg an artificial 
abscess were the same as m the other dogs The for- 
mation of the abscess was sometimes shghtly delayed 
In general, it appears that, followmg local exposure 
the changes in the white blood picture dejiend largely 
on the irradiated tissue volume If the entire body 
of the animal is irradiated there is a marked drop m all 
leukocytes lastmg for weeks, all types of leukocytes 
participate in this reaction The mjunes to the or- 
gamsm are so pronounced that the usual reactions ob- 
served in the blood picture following mjection of tur- 
pentine do not occur Following local exposure the 
oxidase is mereased, while followmg total body ex- 
posure to 600 r it is definitely decreased No systemic 
effect of the exposure could be seen following local 
treatment After total body exposure the animals 
appear rather weak for two or three days, do not eat 
and lose weight All ten dogs were alive and well 
ten weeks after tbe exposures 

Ernst A Pohle. MD , Ph D 
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about 1 per cent increase in calcium and a sbghter in- osteomalacia, or vitamin msufficicncies, does not re- 
crease m phosphorus although the phosphorus content spond to ultra violet rays, vitamm feeding, or calaum 

of the blood is more frankly increased Consanguinity and parathyroid admuustration In fact, the true 
seems to play an important part m the occurrence of cases are made worse Radiation treatment m hy- 

the disease. perplastic cases is rational but not always effective 

T E Habbe. M D Surgical removal of the adenoma or of hyperplastic 


Parathyroidism— Its Clmical Symptomatology 
Ma\ Ballm Am Jour Roentgenol and Rad Ther , 
November, 1933, 30, 571-577 

Accordmg to the author the tune has arrived to dis- 
contmue presentmg such conditions as giant<ell tumor, 
bone cyst and osteitis fibrosa cystica as separate en- 
tities they should rather all be considered under the 
s ing le term ‘parathyroidism " The use of the single 
term parathyroidism” will lead not only to a better 
understandmg of etiology but also of the proper treat- 
ment 

It should, of course be understood that other endo- 
erme disturbances cause skeletal changes recognizable 
ro.ntgenologically, as, for example, thyroidism causmg 
disturbances m calcium deposition and certain forms 
of arthntis pituitansm (basophil adenoma of pituitary) 
with skeletal changes at tunes, xanthomatosis a dis- 
turbance of lipoid metabohsm and certam splemc dis- 
orders m children with skeletal changes 

It IS a well estabhshed fact that when the parathy- 
roids are imtated by hyperplasia or by an adenoma, a 
hypercalcemia occurs, calcium bemg removed from the 
skeleton It has also been shown repeatedly that the 
removal of the adenomatous parathyroid effects a cure 
of the skeletal disturbance 

The hereditary factor is considered important m es- 
plainmg the occurrence of parathyroidism Diet may 
also be a factor in contnbuUng both to the develop 
ment and control of this condition In a group of 10 
cases on record the onset followed early surgical meno 
pause 

Concernmg symptoms, the pam usually begins m 
the hips and radiates down the legs later being expe- 
rienced in other bones In older mdividuals bowing 
deformities are not uncommon, and there is a rather 
marked muscular weakness 

An important pathologic change, often recognizable 
rocntgenologically is m the nature of secondary cal 
cium deposits from the overloaded blood stream along 
the vertebral ligaments in the mtervcrtebral discs, in 
blood vessel nails and usually visible microscopically 
onlj in the liver spleen intestinal mucosa, and kidneys 

Entirely negative roentgen findmgs (and gross ap 
pcarances of the bones at postmortem) may occasionally 
be encountered >ct microscopically nndespread skete 
tal changes arc present Similarly only a smgle bone 
nia> show roentgenologicallj a dccalcification as for 
tvamplc the so-called monostotic Page’s, yet patho 
logicallv the changes are extensive Laboratory find 
mgs of h>-pcrcalccmia and h>T)ophosphalcmia ma> 
occTsionallj lx absent Icmporanij 
The real case of parath>Toidisni in contrast to the 
temporaiy parilli>roid disturbances of late nekets 


tissue IS often hfesavmg and may return the patient 
to normal Recalcification after operation has been 
observed as early as the SLXth week, bone cysts and 
giant-cell tumors solidify, and bone pam is promptly 
reheved 

J E Habbe, M D 


Osteomalacia A Bnef Review of the Modem Con- 
ception of the Disease Paul C Hodges and Alfred 
C Ledoux Am Jour Roentgenol and Rad Ther . 
November, 1933, 30, 590-595 

Osteomalacia is pnmanly a disease mamfestation of 
Vitanun D defiaency, yet it may be considered to be 
the mamfestation of rickets m the adult It is a dis- 
ease rarely encountered m this country (observed most 
often m pregnant or lactatmg women), but is said to 
be common in India and Chma where ignorance and 
rehgious custom require women to be confined to dark 
quarters on an madequate diet 

Clmically, there is pelvic pam rangmg from mild to 
intense gait may be waddhng or entirely impossible, 
calcium and phosphorus content of the blood is usually 
disturbed, roentgen exanunation reveals alteration m 
the appearance of the spme, pelvis femora, and some- 
times other long bones The corte.\ of the bone is 
paper thin, the trabeculse appear as a famt network 
multiple fractures of the pelvic bones are common 
The treatment is plenty of sunshme and an adequate 
diet, particularly full m Vitamm D 

J E Habbe, M D 

CALCULI 

Sialohthiasis Paul W Greeley Jour Am Med 
Assn , June 23 1934, 102, 2078-2081 

Harnson found 375 reported cases m the literature 
from 1825 to 1926 and added 27 of his own The 
stones are usually smgle, but one author reported the 
removal of fourteen from one gland and its duct 
Stones w eighmg as much as 230 gm have been reported, 
while this particular calculus measured I’/i by 1 by 
Vj inch These concretions may vary from the size 
of a millet seed to that of a walnut One case was re 
ported in an infant less than one month old The 
calculi are more common m males than m females 
In about 75 per cent of all cases the stones were m the 
submaxdlary ducts or glands about 20 per cent in the 
parotid, and a small number m the sublingual duct or 
glands Badanes believes that three pnncipal sub- 
stances contribute to their formation namely, calcium 
oxalate globulin and mucm Calcium carbonate and 
phosphate stones are sometimes formed around a foreign 
body nucleus 
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BONE DISEASES (DIAGNOSIS) 

Ankylosing Spond> Iitis and Polj arthntis (Bechterew, 
Strumpell Mane and Related Types) E Walter 
Hall Am Jour Roentgenol and Rad Ther, Novem- 
ber, 1933 30, 60S-C14 

Emphasis is given to the behef that all forms of mul- 
tiple spondjlarthnUs are mamfestations of a systemic 
disease, mth trauma occupational posture, strain and 
pre-evistmg local infection varying m importance m 
mdividual cases The Bechtereiv, or hypertrophic 
type of spondylarthritis (slowly deveiopmg type) is 
considered the result of an underlymg hereditary tend 
ency, mth trauma as the excitmg cause, while the 
Strumpell-Mane or atrophic type (rapidly progressmg 
form) is probably of totic or disturbed nutation ongm 
In each type there is more or less demmerahzation of 
the bones while calaum is laid down m the soft tissues 
particularly the paraspmal ligaments The Bechterew 
type progresses slowly and the patient is not mcapaci 
tated, hence stram and mobihtj are continued as a re- 
sult of which, together with well recognized hypotonic- 
ity of the back muscles there is kyphotic bowmg of the 
dorsal segment and pressure atrophy of mtervertebral 
discs, with osteophyte formation begmnmg at the an- 
terior margins of the vertebral bodies These two 
effects of muscle hypotoniaty and calcium metastasis 
may be related to parathyroidism In the Mane- 
StrumpeU type, being rapidly progressive, there is m- 
sufBaent time for spinal deformity before hgamentous 
calcification produces immobilization of the spme. 
The possibihty of toxms actmg as a stimulant of the 
parathyroids to over-activity is suggested particularly 
m the Mane-Strumpell type of mvoIvemenL 

It has been found that m some cases of ankylosmg 
jiolyarthntis with muscular hypotonus, stiffness and 
pam parathyroidectomy has given early rehef of pam 
and stopped progress of the calcium metastases 

J E Habbe MD 


Morquio s Disease Report of Two Cases David B 
Davis and Fred P Cumer Jour Am Med Assn 
June 30 1934 102,2173-2176 
The authors report two cases and review the htera 
ture on the subject Morquio, of Montevideo in 2929 
reported a peculiar form of familial osseous dystrophy, 
occurrmg m four children of five of the same family 
The children de\ eloped normally dunng the first year, 
the bony changes appeared about the time they com- 
menced to walk spanng only the bead and face and 
causmg no pam or other suffering but functional 
troubles affecting especially motility and physical 
trouble destroyung the harmony of the body The 
deformities are symmetrical, the extremities arc of 
normal length though deformed and the thorax is 
reduced m length and broadened 
Roentgenograms showed delayed epiphyseal develop 
ment and distortion of the shaft of the phalanges meta 
carpals and metaphi seal ends of the bones of the arm 
and forearm The phalanges were thickened and their 
trabecul-c a ere irregular and distorted There were 


ii^ar areas of decreased density near the mcia- 
physes The cranial vault was large, with a thm wall 
and showed no mcrease in digital markings The 
antenor wall of the sella was imperfectly dc\ eloped 
The bndge of the nose was sunken The head was 
scaphocephahe, the jaw bone ivas larger than normal 
and out of proportion to the skull The antempostenor 
diameter of the chest was mcreased The spme was 
straight showing a lack of normal curvature and pre 
seated areas of exuberaace 
Morqmo stated that the face and head were not 
involved Mey er and Brennemann noted that the head 
was large, Ruggles stated that the head was large 
eyes wide spaced and the root of the nose depressed 
Optic atrophy, with resultmg blmdncss, is usually 
seen m the later stages 

Morqmo is the only wnfer who noted marked ab 
normality m the blood chemistry He beheved the 
disturbance of osteogenesis could be explamed fay the 
low calaum content of the blood 

The condition has some of the characteristics of 
achondroplasia, but there are certain changes that 
cannot be explamed entirely on this basis 

Charles G Sutherland M D 


Osteopoikilosis Leshc F Wilcox Am Jour- 
Roentgenol and Rad, Then , Not ember, 1933, 30, C15- 
617 

This condition is a hereditary anomaly dei'cloping' 
from a congenital cartilage anlage, and should be grouped 
with the dyschondropJasias The authors two cases 
occurred m father and son, the latter being 21 years 
old at the time of the roentgen study No cases re- 
ported m the hterature had any symptoms which were 
referable to the bone changes Similarly the blood 
calcium and blood phosphorus have always been found 
to be normal Three types of this anomaly of bone 
development are desenbed as follows (1) the spotted 
(common) form (2) the striated (rare) form, and (3) 
the combmed forms In all cases the areas of bone 
condensation which vary from two millimeters in di- 
ameter to several centimeters in length arc always 
found in the epiphyses and metaphyses, ncixu in the 
mid jiortions of the diapbyscs They follow a longitu 
dinal arrangement The skull bones are never m 
ixilved 

J E Habbc MD 

Marble Bones 4 Howard Pmc Am Jour 
Roentgenol and Rad Ther November 19T3, 30, 
618-020 

Marble bones is a rare condition characlenzcd hi 
the transformation of the spongy parts of the bone 
mto solid compact tissue In the carh stage the 
carpal and tarsal bones s-ertebrte and iliac bones show 
margmal bands of mcreased dcnsits Osteoporosis is 
the antecedent stage to the sclerosis of marble bones 
Pathologic (true transsxrse non-comminutid) frnc 
tures are common but healing by adequate callus occurs 
prompUv Chemical analysis of the bone shows onls 



ABSTRACTS OF CURRENT LITERATURE 


379 


about 1 per cent increase m calcium and a sbghter m- 
crease m phosphorus although the phosphorus content 
of the blood is more frankly mcreased Consanguimty 
seems to play an important part m the occurrence of 
the disease 

J E Habbe. M D 


Parathyroidism — Its Chnical Symptomatology 
Max Ballm Am Jour Roentgenol and Rad Ther , 
November, 1933 30, 671-577 

Accordmg to the author the time has arrived to dis- 
contmue presentmg such conditions as giant-cell tumor, 
bone cyst, and osteitis fibrosa cystica as separate en- 
tities they should rather all be considered under the 
single term ' parathyroidism ” The use of the smgle 
term parathyroidism will lead not only to a better 
understandmg of etiology but also of the proper treat- 
ment 

It should, of course, be understood that other endo- 
cnne disturbances cause skeletal changes recognizable 
roentgenologically, as for example thyroidism caiismg 
disturbances m calcium deposition and certam forms 
of arthritis, pituitansm (basophil adenoma of pitmtary) 
with skeletal changes at tunes, xanthomatosis, a dis- 
turbance of hpoid metabolism, and certam splenic dis- 
orders m children with skeletal changes 

It IS a well estabhshed fact that when the parathy- 
roids arc irritated by hyperplasia or by an adenoma, a 
hypercalcemia occurs calcium bemg removed from the 
skeleton It has also been shown repeatedly that the 
removal of the adenomatous parathyroid effects a cure 
of the skeletal disturbance 

The hereditary factor is considered important m ex- 
plaining the occurrence of parathyroidism Diet may 
also be a factor m contnbutmg both to the develop- 
ment and control of this condition In a group of 10 
cases on record the onset followed early surgical meno 
pause 

Concerning symptoms, the pam usually begins m 
the hips and radiates down the legs, later bemg expe- 
rienced m other bones In older mdividuals bowing 
deformities are not uncommon and there is a rather 
marked muscular weakness 

An important pathologic change, often recognizable 
roentgenologically, is m the nature of secondary cal 
cium deposits from the overloaded blood stream along 
the vertebral ligaments m the mtervertebral discs, in 
blood tcssel walls and usually visible microscopically 
only in the liver spleen mtestmal mucosa and kidneys. 

Entirely negative roentgen findings (and gross ap 
pcarances of the bones at postmortem) may occasionally 
be encountered, yet microscopically widespread skele- 
tal changes arc present Similarly only a smgle bone 
may show roentgenologically a dccalcification as, for 
example the so-called monostotic Page’s, yet patho 
logically the changes arc extensixe Laboratory find 
mgs of hypercalcemia and hypophosphatemia may 
occasionally be absent temporanh 

Tlie real case of parathyroidism in contrast to the 
temporary parathy rcid disturbances of late rickets 


osteomalacia, or vitamm msuffimenaes does not re- 
spond to ultra violet rays, vitamm feedmg, or calcium 
and parathyroid admimstration In fact, the true 
cases are made worse Radiation treatment m hy- 
perplastic cases is rational but not always effective 
Surgical removal of the adenoma or of hyperplastic 
tissue IS often Irfesavmg and may return the patient 
to normal Recalcrfication after operation has been 
observed as early as the sixth week, bone cysts and 
giant-ceU tumors solidify, and bone pam is promptly 
reheved 

J E Habbe MD 


Osteomalacia A Brief Review of the Modem Con- 
ception of the Disease Paul C Hodges and Alfred 
C Ledoux Am Jour Roentgenol and Rad Ther , 
November 1933 30, 690-595 

Osteomalacia is primarily a disease manifestation of 
Vitamm D deficiency, yet it may be considered to be 
the mamfestation of rickets m the adult It is a dis- 
ease rarely encountered m this country (observed most 
often in pregnant or lactatmg women) but is said to 
be common m India and Chma where ignorance and 
rehgious custom reqmre women to be confined to dark 
quarters on an madequate diet 

Clinically, there is pelvic pam rangmg from mild to 
mtense gait may be waddhng or entuely impossible, 
calcium and phosphorus content of the blood is usually 
disturbed, roentgen exammation reveals alteration in 
the appearance of the spme, pelvis, femora, and some- 
times other long bones The cortex of the bone is 
paper-thm, the trabeculae appear as a famt network, 
multiple fractures of the pelvic bones are common 
The treatment is plenty of sunshme and an adequate 
diet, particularly full m Vitamm D 

J E Habbe, M D 

CALCULI 

Sialohthiasis Paul W Greeley Jour Am Med 
Assn , June 23 1934, 102, 2078-2081 

Hamson found 375 reported cases in the literature 
from 1826 to 1926 and added 27 of his own The 
stones are usually smgle, but one author reported the 
removal of fourteen from one gland and its duct 
Stones weighmg as much as 236 gm have been reported, 
while this particular calculus measured I’/, by 1 by 
‘A inch These concretions may vary from the size 
of a millet seed to that of a walnut One case was re- 
ported m an infant less than one month old The 
calculi are more common m males than m females 
In about /5 per cent of all cases the stones were in the 
subma-xiUary ducts or glands about 20 per cent in the 
parotid and a small number m the subhngual duct or 
glands Badanes behoves that three pnncipal sub 
stances contribute to their formation namely, calcium 
oxalate globulin and mucm Calcium carbonate and 
phosphate stones are sometimes formed around a foreign 
body nucleus 
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Hamlm believes that negative roentgenographic find 
mgs are often the result of faulty techma A calculus 
m the anterior two thirds of 'W'harton’s duct can readily 
be demonstrated by usmg a 2 Vj by SVi mch film, placed 
honzontally between the teeth as far bach m the mouth 
as possible, and by directmg the rays from beneath the 
dun upward A calculus m the postenor thu-d of the 
gland Itself will be best shown by takmg a lateral view 
The antenor two thirds of the duct cannot be demon 
strated by a lateral film because the duct will be ob- 
scured by the shadow of the mandible. Those m 
Stenson’s duct can usually be shown on a small film held 
over the outside of the duct and parotid gland on the 
cheek 

The differential diagnosis is discussed m detail 
Salivary calculi may recur, recurrences after operative 
removal are noted most frequentl} m the subma-viUary 
and Eubhngual glands and ducts The period between 
operative removal and recurrence has been noted to 
vary from a few months to five years A recurrent 
attack may be due to (1) failure to recognize con 
cretions of the excretory ducts of the sahvary glands at 
operabon during which these are often forced into the 
ducts, (2) breakmg of the calculus during removal, and 
(3) transitory or permanent acatnzabon of the sahvary 
passages after removal of a stone without simultaneous 
extirpabon of the gland The umversal pre operabve 
use of roentgenograph) should localize and identify 
these calcuh accurately so that all can be removed at 
operabon Treatment may be medical or surgical or a 
corabmabon of the two 

Charles G Sotherlanp, M D 

CHEST ROENTGENOGRAPHY 

The Interpretabon of the Triangular Basal Shadows 
m Roentgenograms of the Chest G E Richards 
Am Jour Roentgenol and Rad Ther , September, 
1933 30,289-295 

The term triangular basal shadow is used b> the 
author to designate an abnormal density occurrmg 
m either side of the lower chest, which renders obtuse 
the cardio diaphragraabc angle, its lateral border 
bemg straight or shghtl) enrv ed On the left side it 
may be more or less obscured b) the heart shadow 
This shadow has been observed by the author m 10 
instances out of 2 000 consecubx e routine chest ex- 
anunabons and is attributed to an atelectabc lower 
be, a phase of bronchiectasis By intratracheal 
mjeebon of hpiodol into the side of the chest showmg 
the triangular densitj one may regularl) demonsbate 
the bronchiecCatic cavibes A whole lower lobe may be 
represented b) the triangular shadow the atelectasis 
bemg associated with rather marked downward rota- 
bon of the mvohed bronchi However according to 
others who have mx-esbgated the same subject it is 
probable that most of these cases occur m mdividuals 
presenbng anomalous development of the lungs in the 
form of an accessory in/enor lobe the pathologj 
then bemg limited to the accessory lobe 

J E Habbe, JLD 


CONTRAST MEDIA 
A Contnbution to Bram Artenographj OttoDjes 
ROntgenprasis, February, 1934, (5, 93-95 
The demonstrabon of pathologic changes of the \-cs- 
sels of the bram by the mjeebon of contrast media is 
not only of value m diseases which lead scctmdanij to 
thar displacement, but is important also in diseases of 
the artenes themselves In the author's case a small 
piece of a gunshell was found m the region of the second 
cervical x'ertebra The pabent coraplamod of weak 
ness m the nght arm, disturbance of vision and attacks 
of aphasia An artenogram produced bj the mjcctioa 
of thorotrast in the left mtemal carobd showed an 
aneurysm m the proximity of the foreign bodj , the 
antenor cerebral artery could not be visualized, ap 
parently because of embohe occlusion An encephalo- 
gram showed abophy of the bram and some enlarge- 
ment of the antenor left ventricle The roentgeno- 
logic exammabem was of great help in estabhshing the 
conneebon bebveen the foreign body and the neuro- 
logical symptoms 

Hans W Hefke M D 
THE ESOPHAGUS (DIAGNOSIS) 

The Congenitally Short Esophagus Louis H 
Clerf and Willis F hfanges Jour Am Med Assn , 
June 16, 1934, 102, 2008-2012 
Atresia of the esophagus with an esophagotrachcal 
fistula has long been considered the most common 
congenital anomaly of this structure Congenital 
stenosis is more common than personal records or re- 
ports m the hterature by esophagoscopists tvould in 
dicate It may not produce symptoms until solid 
food 13 eaten, m some cases symptoms of obstnic- 
bon may not occur imbl adult life has been reached 
The scarcity of reports of these cases m the literature 
should not mdicate that the condition is rare The 
authors base seen 14 cases withm four years, all other 
data pertaining to this anomaly have appeared in the 
Bnbsh medical hterature 
No classic sjTnptora group has been suggested One 
can divide the cases mfo two groups In one the out- 
standmg sjauptoms are dysphagia and regurgitation 
with disturbances m nutnbon and growth In the 
other group distress parbcularly after eabng has been 
noted in addibon to dj sphagia with lodgment of food 
and regurgitabon Certain cases arc sjTiiptom free 
until dietebc mdiscretions result m the lodgment of 
food or the dej-elopracnt of pathologic lesions direct 
attenbon to the esophagus Careful investigation will 
often reveal that dysphagia has been present since 
birth or more commonly since solid food has been 
added to the dietary 

Weight loss was parlicularlj noticeable m the chil- 
dren all of whom were underweight and poorlj dc 
vcloped. Symptoms varying from indige-siion and 
flatulence to severe epigastric pam were present m 
seven adulU and one child Tlicse occurred sliorOj 
after takmg food Severe pam was a prominent sj mp- 
tom in four 
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The essential points in the roentgen diagnosis of 
congenital shortening of the esophagns are First, a 
portion of the cardiac end of the stomach must be 
shown to stay above the level of the diaphragm , second 
the esophagus must be shown to be too short to reach 
as low as the level of the diaphragm 

Charlbs G StriHERtANn, lA D 


Diagnosis and Therapy of Pedunculated Esophageal 
Tumors Chichio Jamiya and Schuei Nosala Fort- 
schr a d Geb d. ROntgenstrahlen 1934, 49, 481-498 
A detailed report of a fibroma of the esophagus of 
considerable size, diagnosed roentgenologieally and 
esophagoscopically as a benign tumor It was removed 
through the esophagoscope in several stages A re- 
view of the literature is appended, and differential diag- 
nosis 

H A JARRB, M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

The R61e of the Gastro mtesUnal Tract m Condition 
mg Defiaency Disease The Significance of Digestion 
and Absorption m Pemiaous Anemia, Pellagra, and 
“Alcohohe” and Other Forms of Polyneuntis Mau 
nee B Strauss Jour Am Med Assn , July 7, 1934, 
103, 1-4 

A new concept is that defiaency disease m man may 
and frequently does develop because of some disturb- 
ance of the gastro mtestinal tract m spite of an appar- 
ently adequate diet Castle, m 1928, demonstrated 
clearly that an asymptomatic abnormahty of gastnc 
secretion might condition a state of dietary deficiency 
irrespective of the adequacy of the diet Pemiaous 
anemia, pellagra, alcohohe and pregnancy poly- 
ncuntis, idiopathic hypochromc anemia, and the 
toxemias assoaated with mtestinal obstruction and 
vomiting m pregnancy, among other conditions, may 
be due in many instances wholly or m part to defi- 
ciencies resulting from disturbances of the gastro 
intestinal tract 

Charles G Sutherland, M D 


The Inadcncc of Malignancy in Chronic Pre pylonc 
Gastnc Ulcerations Aubrey O Hampton Am 
Jour Roentgenol and Rad Ther , October 1933, 30, 
473-479 

It IS a ell known that the benign or malignant nature 
of certain gastric ulcerations cannot be determmed bj 
cross examination However the localization of such 
a gastnc ksion as detennmed roentgenologieally may 
offer considerable aid Proven cases of bcragn gastnc 
ulcer were grouped ns to location m the following way 
P> lone pre pylonc (one inch of the stomach immedi- 
ately proximal to but not including the pilonc canal), 
near pjlorus and media Proxen cases of gastnc 
cancers were grouped according to location as follows 
P>lonc end, media cardia or diffuse It was noted 
tfiat the incidence of occurrence of malignant lesions 


to benign chrome (indurated) ulcers m the pre-pylonc 
segment was as 12 is to 1 In those relahvely infre- 
quent cases diagnosed clinically and roentgenologi- 
cally as bemgn pre-pylonc ulcer, a foUow-up of aght 
cases showed all retummg withm an average tune of 
two years as advanced carcinomas of the stomach 
Hence it is the conclusion of the author that all lesions 
presenting the appearance of chrome pre pylonc ul- 
cerations should be treated as mahgnant 

J E Habbe, M.D 


Chrome Disturbances of Motility m the Duodenum 
Zoltan V Alfoeldy Rfintgenpraxis, May, 1934, 6, 
282-287 

Chrome duodenal stenosis and megaduodemim 
should be differentiated In megaduodenum, other 
constitutional anomalies are present as megalcoloa, 
an abnormally wide jejunum, an abnormal position of 
the duodenal jejunal junction and others In the 
cases of duodenal stenosis there must be a mechamcal 
cause for the complete or partial obstruction The 
roentgen signs of a stenosis are, according to Holz- 
knecht dilatation of the duodenum, stenotic peris- 
talsis and a duodenal residue after six hours There 
have been some cases of duodenal stenosis described 
dunng the last few years m which no anatomical ex- 
planation could be found at operation The nervous 
system might be responsible for this symptom-com- 
plex in some of these cases 

The author’s patient, a woman complaining of indi- 
gestion and nausea, had an enormously dilated duo- 
denum at the roentgenologic exammation, especially 
in the descending and horizontal portions The peris- 
talsis was hyperactive eight hours after the banum 
meal there was still some banum in the duodenum 
while the stomach was empty At operation the dila- 
tation was very evident but no adequate reason for 
obstruction could be found A postenor gastro- 
enterostomy was done, which did not function well for 
two weeks because of a vicious arcle It is the author's 
belief that fine adhesions between the duodenum and 
the gall bladder, found at operation, might have led to- 
a reflex stenosis in the neuropathic patient 

Hans W Hefke M D 

HEART AND VASCULAR SYSTEM 

Kymographic Analysis of the Movements of the 
Heart P Stumpf Fortschr a d Geb d Rflnt- 
genstrahlcn March, 1934, 49, 211-224 

Analysis of plamkymograras of the heart, refined by 
densography, is hardly mfenor to other poly graphic 
diagnostic curves of the circulatory system 

Investigation of the moxements of various cardiac 
segments in relation to those of the aorta led to these 
conclusions 

(1) Medial excursion of the left ventncle docs not 
neccssanij coincide with the whole period of systole, 
Its start fluctuates widely Dunng systole marked me- 
dial excursions are noted quite regularly, but their 
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start and termination may show pronounced lag in 
vanous ventricular segments 

(2) Movements m the region of the left auncular 
appenda are quite vanable though usually two peaks 
and two troughs are recognized 

(3) Three components are usuallj observed m the 
movements of the nght cardiac border, their influence 
at different levels fluctuates widelj, so that at times 
excursions m opposmg direction may be foimd si 
multaneously m cranial as compared to caudal seg- 
ments The old problem as to the margm forming 
part of the right cardiac border cannot be solved by 
most detailed analysis 

Transitions of excursions along the cardiac borders 
take place quite gradually so that one may recogmze 
m adjacent segments influences of diflhrent efforts 

In the first oblique diameter it was possible to dem- 
onstrate different movements of the anterior and pos 
tenor aortic wall because dilatation and change m 
position produce additive effects along the antenor 
and lateral margins, subtractive effects on the postenor 
margm at certain phases, thus the movements may ap- 
pear disrupted With mcreasmg frequency of pulsa- 
tions there occurs no reduction of the duration of the 
contraction dunng the expulsive phase Duration and 
amphtude of excursions of the left cardiac margm can- 
not be used for exmluation of cardiac competency and 
sufficiency they may be used though for recogmtion 
of the distribution of the movements which observa- 
tion might be more adaptable to pathologic and ana- 
tomic viewpomts Kymography is an excellent addi 
tion to electrocardiography, but never will replace it 
and should not he compared to it 

Haks a Jarre M D 


Calcification m Aortic and Mitral Valves with a 
Report of 23 Cases Demonstrated »n mvo by the 
Roentgen Ray Merrill C Sosman and Paul H 
Wosika Am Jour Roentgenol and Rad Ther 
September 1933, 30, 328-348 

When there is marked calcification m the heart 
valves It should be rather easily possible for anyone 
expcnenced m roentgenoscopy to visualize the same 
if he understands where and how to look for it To 
show even advanced calcification convmcmgly by 
means of roentgen exaimnation reqmres special meth 
ods using high power equipment and rapid ex 
posure tcchmc (1/20 second or faster) The authors 
first case found roentgenoscopically was reported in 
1924 The first case of aortic stenosis with calcifica 
tion recogniz''d »« vivo to be reported in the litcra 
ture was by Christian m 1931 Pericardial calcifica 
tion had first been demonstrated in vivo and reported 
bj Klason in 1922 

Concerning aortic caldfication m the 12 cases (9 
males and 3 females) reported bj the authors the 
average age was 53 x-ears, half gave a histoiy of pre 
ceding rheumatic fever, two thirds ircrc aware of heart 
trouble seven being hospital patients 10 with a 


systohe basal thnfl, and 11 with a harsh sjstolic basal 
murmur, 11 showed cardiac enlargement, and all but 
one showed calafication roentgcnologicallj 
In the mitral group, compnsmg 13 cases (S males 
and 5 females) half gave a previous historj of rheu 
matic fever (11 to 3G years pnor to discoico of calci 
fication) All but one were aware of the presena of 
heart disease (7 patients were fibnllatmg, a diastolic 
and systohe murmur was heard at the apex iii the nine 
youngest cardiac enlargement was present in 12, 
the blood pressure in general was low, and calcification 
of the mitral valve was demonstrated rocntgenologically 
m all cases) 

In these cases syphilis did not seem to be a factor in 
causmg the calcification whereas past rheumatic fever 
was looked upon as an important factor although the 
Mfinckeberg theory is against the inflammation theorj 
and in favor of degeneration of the media of the aortic 
wall with extension of calcification to the x alve walls 
Concerning roentgcnoscopic visualizabon, adequate 
preparation of the ejes and the use of a small dia 
phragm openmg are emphasized the patient being 
rotated 15 to 20 degrees to the left of the usual postero- 
antenor position A dancing movement towrird the 
apex with each systole is observed and this motion is 
best noted at held inspiration Most calcified aortic 
valves are located at the left border of the spme in the 
anteroposterior view and about midway or just behind 
the center of the heart substance whereas calaficd 
mitral valves he well to the left of the spme and arc m 
the postenor thud of the heart 
The most confusing shadoxvs are cast by calcification 
m the costal cartilages or by calcified glands 

Condensed clinical histones of all cases reported 
are included m the article 

J E Habbb, M D 


Multiple Aneurysms of the Smaller Branches of the 
Pulmonary Artery John M Barnes and Daniel E 
Stedem Am Jour Roentgenol and Rad Thcr 
October, 1933, 30, 443-448 
Aneurysms of the pulmonary artery (excluding 
small vasctilar dila tations secondarj to pulmonao caxa 
tation) are relatively rare, and of these the great ma 
joritj 85 per cent mvolve the mam trunk and most of 
the remamder the larger branches Aneurysms of the 
lermmal branches may be the result of myaotic in 
fcction or on the basis of congenital defects 

The case reported here was that of a female 
aged 50 years who was first seen because of repealed 
sexmre epistavis which began at the age of 19 years 
Shortly pnor to admission to the hospital she had dc 
X eloped nausea wnth occasional xomiting and blood 
in the stools On admission the phy sical findmgs win 
those of marked anemia and small bilateral pleural 
effusion X ray study of the clitst showed rounded 
shadows m the nght upper lung mtirpreted os prob- 
able pulmonary metastases and effusion at both bases 
The patient died of coronarx thrombosis a few day s 
after admission and sboivcd at nccropsx a large ac 
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cumulatjon of blood under pressure in the left pleural 
cavity In the left lower lung a mass of clotted blood 
ivas found lying in a sac formerly adherent to the dia- 
phragm but with a rent in its side through which the 
blcedmg had undoubtedly occurred This sac was 
conUnuous with a branch of the left pulmonary artery 
In the nght chest there was no blood but there was 
found n the upper lung several small pulmonary artery 
aneurysms, each about 2 cm m diameter 

In reviewmg the films after the postmortem findmgs 
had been obtamed, the authors observed that the nodu- 
lar shadows m the nght upper lung showed a defimte 
vascular connection with the hilus, and on this basis 
plus the possible demonstration of pulsation of the 
densities fluoroscopically conclude that m the future a 
correct diSerential diagnosis may be possible 

J E Habbe, M D 

HYPERPARATHYROIDISM 

The Difierential Diagnosis of Hyperparathyroidism 
Alexander B Gutman, Paul C Swenson and W Bar- 
clay Parsons Jour Am Med Assn , July 14, 1934, 
103, 87-94 

Four new proved cases are presented The data m 
115 other proved cases m the hterature were analyzed 
to indicate the madence of uutial presenting symptoms 
and their relative diagnostic significance The disease 
occurs more frequently m females (86 females and 29 
males) and most frequently m middle life The course 
of the disease is usually measured in years, rarely m 
months The disease begms most frequently with pam, 
usually a dull ache m the lower part of the back, legs, 
or arms, mtensified by exercise and often associated 
with stiffness of the jomts The pam tends to become 
more diffuse and mtense Bone tenderness, localized at 
first 13 common and may eventually become general- 
ized Muscle weakness with hypotonia may be so 
marked as to simulate Addison’s disease, myasthenia 
gravis or progressive muscle dystrophy, when associ- 
ated ivith muscle wastmg Locahzed bone swcllmgs, 
solitarj and painless at first but multiple and tender 
later on arc most common m the jaws but occur fre- 
quently m the tibia, phalanges or elsewhere, parUcu- 
larlj after slight trauma They may appear years 
before the general symptoms and may be difficult to 
differentiate pathologically from sarcoma or from focal 
osteitis fibrosa Pathologic fractures increase m m- 
cidcncc as decalcification progresses — turning in bed or 
coughing maj result m fracture Non union and mal 
union are common Deformities of all types occur, 
sometimes with loss of height and bizarre mutilation of 
the extremities Disturbances of gait of the ivaddlmg 
t>pc or limp mav de\ clop rclatix cl> carlj and become 
progressivcij uorse 

Poljuna and poljdipsia may be so marked as to 
suggest dialictcs insipidus Renal colic was the pre 
dominating sxmpiom in about 10 per cent of the cases 
1 pisodcs of intractable nausea and xomiting may ap 
pear suddctilj and persist for xxecks or months Ano 
rexin and stublioni constipation arc common and may 


be presenting symptoms In six cases sharp pam m. 
the abdomen appeared The gastro mtesUnal symp- 
toms may so dominate the picture as to suggest duo- 
denal ulcer or acute appendicitis Weight loss was a. 
major complamt m one-fourth of the cases Moderate 
secondary anemia was common Nervousness tachy- 
cardia and other symptoms have been desenbed A 
tumor m the neck could be palpated defimtely m less, 
than 10 per cent of the cases 
The outstanding roentgenologic feature is general 
decalcification of the skeleton, a finely granular appear- 
ance of the skull with thickened bone and mdistmct 
tables In the long bones, thmmng of the cortex and 
the trabeculce, with mdistmct, irregular, and fuzzy 
outhnes Cyst formation may be present m the central 
portion of the shafts or subpenosteally The vertebrae- 
show a granular pattern much like the cal-vanum with 
on added coarsely striated appearance The termmail 
phalanges are often almost completely resorbed The 
nuneral metabolism is discussed m detail 

Charles G Sutherland, M D 

THE KNEE JOINT 

Relationship between Anatormc Changes m Rnee 
Jomt -with Advancmg Age and Degenerative Arthntis 
C S Keefer, F Parker, Jr , W K Myers, and R L 
Irwm Archiv Int Med , March, 1934, S3, 325-343 

In a study of 100 knee joints from 77 consecutixe 
patients who died of various diseases, the followmg 
facts were determmed 

1 Anatomic changes were noted -with mcreasmg 
frequency -with advancmg age 

2 TTie patella showed alterations m 81 per cent of 
the cases, the mterpatellar groove m 65 per cent, the 
lateral condyle of the tibia m 64 per cent, the medial 
condyle of the tibia m 65 per cent, the medial condyle 
of the femur m 43 per cent, and the lateral condyle m 
36 per cent 

3 The erosions were commonest over the areas of 
contact which were subjected to the greatest movement,, 
stram, weight-bearmg, and mjury 

4 The changes were identical m males and females,, 
and there -was no relabonship between the extent of 
the lesions m the jomts and the symptoms referable- 
to the jomts 

5 There was no correlation between the lesions m 
the joints and the degree of artenosclerosis or am- 
other particular type of disease process 

0 The gross anatomic changes were mdistmguish- 
able from those previously desenbed m degencratne- 
arthntis 

7 The vanous factors which are of importance m 
the development of degenerative arthritis arc discussed 
Thej include the aging of tissue wear and tear strain,, 
trauma occupaUonal and static deformities 

It seems difficult to escape the conclusion that the 
changes which arc seen m the joints with increasmg 
frequenej with advonang ago arc identical with those 
which have been previously desenbed as charactcnstio 
of dcgcncratix e arthntis If this is tnie, there is justi- 
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fication for the belief that degenerative arthnUs is a 
process associated with the aging of the tissues of the 
joints This conception is essenUal for a complete 
understanding of the pathogenesis of this disorder 
Added to the process of involution, such factors as 
gross trauma hemorrhage, and static deformities ex- 
aggerate the condition The end result depends on 
the summation of these factors 

H A Jarre, M D 

THE LARYNX 

Importance of the Roentgen Ecammation m Poly 
poid Tumors of the Larynx W H McGehee Am 
Jour Roentgenol and Rad Ther, October, J93d 30, 
4(>4r-467 

Five cases of polypoid tumors of the larynx all 
ansing from the anterior wall near the antenor com- 
missure, have been observed by the writer Four 
were bemgn (ages of patients 5, 6 15, and 19 years) 
and one was malignant (age of patient, GO years) X- 
ray study is particularly helpful in small chddren and 
in unco-operative adults, cases m which laryngoscopic 
study may be unsatisfactory One may occasionall> 
obtain information by an x ray study which is not oh 
tamable by laryngoscopy even noth the full co-opera- 
tion of the patient 

J E Habbe M D 

THE LIVER 

lodipm-embohsm of the Liver Walter Steffens 
Rdntgenpraxis, February, 1934, 6, 104-106 
The use of iodized oils for roentgenologic examina- 
tions IS not always harmless Harmful effects of these 
oifs, when used for injection of fistulas for deraonstra 
tion of the urethra or uterus and tubes have been re 
ported The case of a j oung man is described who 
had long suffered from a persistent fistula m the left 
lower antenor thoracic wall, following a gunshot wound 
Injection of lodipm mto the fistula led to a collapse of 
the patient and an embohe fiUmg of the vessels of the 
liver, visible on roentgenograms The patient re 
covered m a few hours Two months later the iodized 
oil was still visible m roentgenograms of the liver 
after sixteen months only traces could be seen It 
seemed reasonable to explam this accident b> the 
entrance of the contrast matcnal mfp a v em around the 
fistula and close to the foreign body from whence it 
was transported to the liver through the portal vem 
Hans W Hefke M D 

THE LUNGS 

Sigmficance of Roentgenologic Changes m Differen 
tial Diagnosis of Atelectasis Wilhs F hlanges and 
John T Farrell Jr Am Jour Roentgenol and Had 
Ther . October 1933, 30, 429-t42 

Atelectasis is of two vanetics acqiured and congem- 
tal the latter tjqie bemg relativel> imcommon some 
.cases occumng m newborns and therefore being classi- 


fied as congenital, maj actuallj be acquired at Innh 
by inhalation of foreign material The acquired fonn 
occurs more often in adults than m children and is 
seen more often m males than m females. The 
causes are as foUons mhalabon of a foreign body 
(usually organic matter, such as a navy bean) post 
operative coUapse bronchial tumor tubereulosis 
pneumoma, asthma (all intrsbronchial sources), 
enlarged tracheo bronchial nodes mediastinal tumorl 
aneurysm (extrabronchial sources) Charactenstic 
roentgenologic findmgs are as follows increased dcnsit) 
of atelectatic area due to absence of atr and vascular 
engorgement, elevation of diaphragm and retraction of 
mediastmal contents towmrd the affected side If air 
can neither get in nor out, the acbon maj be described 
as of a stop-valve nature, whereas if air can get m 
but not out the obstruction may be called chccl 
valve,' the latter type produemg at least temporanlj 
an obstructive emphysema 
Unlike the atelectasis of bronchial tumor or long 
retamed foreign body massive post operative collapse 
usually subsides spontaneously and without the sc 
quels of drowned lung, chrome atelectasis extumve 
bronchiectasis or abscess The explanation is that m 
the post-operative type there is a disturbance of the 
bronchial secretory function to which the lung adjusts 
itself, whereas m the other types there is no regulation 
of the secretory mechanism, thus drowned lung and 
mfective changes commonly follow unless the coUapse 
IS quickly relieved 

Atelectasis m tuberculosis is probably much more 
common than is diagnosed but is apt to mvolvc only 
small scattered areas of lung such changes not being 
readily recognizable in the presence of pleuro-pul 
raonary infiltrations In asthmatics, atelectasis may 
occasionally occur and be resjionsiblc for attacks of 
sudden dyspnea the basis for the collapse probaWy 
bemg bronchial plugging with mucus 
Abscess of purely inflammatory origin is rarely as 
soaated with signs of atelectasis whereas abscess 
secondary to bronchial or pulmonary tumors is often 
associated with x ray evidence of pulmonary collapse 

J E Habbe, M D 

2UUCOUS COLITIS 

So-called Mucous Colitis. London Letter Jour 
Am Med Assn June 9 1934 102, 1951, 1952 

In a discussion at the Royal Society of Medicine Dr 
A F Hurst showed the term was misleading and that 
specialism m therapeutics had dangers even greater 
than those m other branches of medicine An expert 
in any hue of treatment was tempted to accept the 
diagnosis already made in ca-ses sent to him and to 
apply treatment mthout sufficiently full consideration 
Fuller mv cstigation might show that the so-called 
mucous colitis was the result of achlorhydna and could 
be rapidly cured by gastnc lavage or adnimislration of 
hydrochlonc acid, or that it might he the first mam 
fcstation of carcmoma of the pelvnc colon lie con 
sidercd there was no such thing as mucous colitis 
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Mucous cohtis meant inflammation of the colon associ- 
ated with the passage of excess of mucus It was 
necessary to consider m what conditions an excess of 
mucus was passed The secretion was increased m 
response to mechanical and chemical imtanta Hard 
feces m the pelvic colon and rectum acted as mechanical 
irritants The most common chemical imtants of the 
colon are purgatives, they produced an excess of mucus, 
but again no inflammatory products The use of 
irritating suppositones, enemas and douches always 
called forth an abundant secretion of mucus Lastly 
when excess of imdigested food reached the colon, as in 
achlorhydric gastntis and m enteritis, the colomc 
mucous membrane might respond by secretmg mucous, 
although no colitis was present 

Cases of mucous colitis, m which liquid stools con 
taimng excess of mucous and of leukocytes, with some- 
times a few red blood corpuscles, were known in which 
the sigmoidoscope revealed inflammation In rauco- 
membraneous colitis, the membrane was formed of 
coagulated mucus and did not contam inflammatory 
material The condition should be called mucoracm 
branous colic, it depended on abnormal imtabdity of 
the sympathetic nerve supply of the colon and was 
occasionally allergic, the mucous casts representing the 
Curschmatm spirals of asthmatic patients 
He had found diathermy of the utmost value in the 
treatment of the frequent functional disorders of the 
mtestme that result from abnormahties of the anal 
canal Auto-mtoxication resulting from stasis in the 
colon he regarded as a myth Untreated constipation 
is rarely the cause of toxemia 

Charles G StnrHERLAND, M D 

THE PELVIS 

The Differential Diagnosis of PhleboUths and Ure- 
teral Calculi in Roentgenograms of the Small Pelvis 
O Buctzler Fortschr a d Geb d Rftntgenstrahlen 
1934 49 253-262 

Sixty seven mule and forty three female pelves were 
reviewed for phleboliths— the former contamed 254, 
the latter 190 They are not scattered throughout the 
pclns as is often assumed but are concentrated m the 
lower pehic segments distributed over a wider area 
in female pelves, where man> ate located in the broad 
ligaments Ureteral calculi are never located m an 
area of fingerbreadth ividlh, followmg the Imea tcrnii- 
nahs In male peh cs phleboliths are not encountered 
two fingerwudths below the sacro iliac articulations, 
in female pelves they arc found in such a location m 
only 1 per cent of all cases 

Excretion p>cIogTaphi with stereo films is recom- 
mended for localization 

H A Jarre, M D 

PEPTIC ULCER 

The Diagnoses of Peptic Ulcer of the Esophagus 
Gottfried Pcsek Rdntgcnpraxis February, 1934, 
d. *>9-102 


Roentgenologic demonstration of peptic ulcer of the 
esophagus has been reported only twice, as far as the 
author could find In his case the roentgenologic 
diagnosis was confirmed at autopsy In 1928 the pa- 
tient had complained of difficulty and pam on swallow- 
ing Roentgen exammation and exarmnation with the 
esophagoscope did not show any evidence of ulcer at 
that time, but, rather, the picture of a cardiospasm 
The s> mptoms persisted and m 1933, at a re-examma- 
tion, the roentgenologic diagnosis of an ulcer m a 
stenotic area of the esophagus just above the cardia 
was made The niche and the stellate arrangement of 
the mucosal folds were typical The patient died 
after a gastrotomy, and an autopsy confirmed the 
diagnosis of a stenosing ulcer m the cardiac portion of 
the esophagus 

The author believes that ulcers of the esophagus or 
scars follow ng them are much more frequent than is 
now believed He quotes the pathologist Gruber, who 
reports that the proportion of ulcer or scar m the 
cardiac portions of the esophagus and gastric ulcer is 
m the ratio of 1 to 30 

Hans W Hefke M D 

RADIUM 

Radium Therapy of Hemangioma W Baensch 
Deutsche med Wchnschr , 1934, 60, 923 
The author desenbes his technic m the treatment of 
large, cavernous hemangioma He advocates the 
use of platmum radium needles, contaming from 1 to 4 
mg radium element Screened radium m the form of 
suitable surface appbeators is then appUed from the 
outside Two to four apphcations are usually re- 
quired, the total dose m large lesions is about 1,600 
mg -hrs for children and 4 000 mg -hrs for adults 
It is important to wait at least from four to six months 
after the treatment m order to obtain the optimal 
benefit Several photographs are appended shownng 
patients with extensive lesions before and after treat- 
ment 

Ernst A Pohle, M D , Ph D 
SACRO-ILIAC JOINT 

Typical Birth Trauma of the Sacro-ibac Joint E 
Philipp Rdntgenpraxis May, 1934, 6, 291-295 
While traumatic changes of the symphysis pubis are 
relatively well known, not so are similar changes ifl. the 
sacro iliac joints The author observed several women 
with pain m the sacroiliac region after childbirth, 
which radiated into the legs and was considered to be 
due to a sciatic neuritis Gynecologic examination 
revealed a very tender sivelbng m the postenor pelvis 
m the region of the sacro-ihac joint On roentgeno- 
grams of the pclxns the joint outline was hazy and ir- 
regular when compared with the normal side There 
was no widening of the joint space 
One deals in such cases with a post partura traumatic 
hematoma which must be situated between the bone 
and the ligaments m front of the joint Roenlgcno- 
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logic re-e.\amwBt]Oo some xveeXs aftenvard showed a 
normal appearance m all mstaaces Artimtic pro- 
cesses might have their begitmmg m these traumatic 
changes 

Hans W Hefke M D 

SCHtlLLER-CHRISTIAN SYNDROME 

The Roentgen Therapy of SchGUer-Chnstian’s 
Disease R Stewart-Hamson R6ntgenpraxis May, 
1934, 6 305-307 

Favorable results of roentgen therapy have repeat- 
edly been described m cases of Schuller-Chnstian’s 
disease In one of the author s cases the benefit of \- 
ray treatments was not very convincmg A 24 year- 
old man had all the signs of this disease abnormal 
lipoid metabolism typical roentgen findmgs in skull and 
other bones, and a biopsy characteristic of it The 
lungs were apparently also infiltrated by the same 
process There was hardlj any worthwhile effect of 
roentgen therapy, which was given in 3 doses 300 
roentgens each to each focus of disease It seems pos 
sible that some of the remissions reported after irradia- 
tion might have been spontaneous A larger senes of 
cases of this disease treated by roentgen rays is neces 
sary to determme the value of this treatment 

Hans W Hhfke, M D 

SILICOSIS 

A Comparison of the Development of the Specific 
Nodule of Silicosis and of Tuberculosis IV S Lemon 
and W H Feldman Archiv Int Med March, 1934 
53, 367-377 

In order to obtam matenal for a comparative study 
of the respective morphologic reactions provoked in 
the lung by particulate silica and by bacilli of tubercu 
losis, intratracheal injections were given to two senes 
of rabbits The animals were killed at intervals of 
from four hours to four weeks after receiving the re- 
spective inoculums and the course and character of 
the resultant cellular response were studied histologi 
cally 

IWien the organisms of tuberculosis are introduced 
intratracheally into some animals, and when particles 
of sihca are similarlj introduced mto others the reac 
tions leading to production of the specific nodules in 
both groups are the result of certain factors which the 
injected substances have in common Each substance 
IS relativel} inert and relatir-clj impcmous to injurj 
or destruction b\ the tissues each has the abiliti to 
become arrested within the lung and thereafter to 
stimulate hjperplasia of mononuclear cells In each 
instance the lesion is found in regions nch in lymipbatJC 
tissue The resulting specific lesion in each case is 
preceded bj an cxudatiie inflammation, more intense 
in the case of silica than in that of the organism of tu 
bcrculosis 

The abihtj of the Imng bacillus to grow and in 
crease in number causes a proiocali'-c response which 
IS progTCssii’C The inabihti of silica to increase in 


n^ber of particles and the progressiTC rcmoi-al of 
the imtial dosage cause a gradual decrease in the num 
her and size of the lesions 
Phagocytosis of baalh of tuberculosis bj polymor- 
phonuclear cells IS much more frequent than phagocj 
tosis of particles of sihca The most actiielj phago- 
cytic cell m either case is the alveolar pbagocjlc 
Both irritants stimulate hyperplasia of mononuclear 
cells which ultimately assume an epithehoid appear- 
ance, and the nodules formed are constructed of cells 
of this type No significant differences could be dis 
covered between the epithehoid cell of the tuberde and 
the mononuclear phagocyte of the sfficotic nodule 
The tuberculous nodule retained its cellular intcg- 
nty longer than the sihcotic nodule, it developed a 
necrotic center more slowly and much more slowly be- 
came mvested by collagen The rebctilum of the tu- 
berculous nodule was slower m development and was 
composed of finer mterlacmg fibers The tendency to 
the development of caseous, massive pneumonia and 
to a spread by ulceration into adjoining bronchi or 
blood vessels was much more evident m tuberculosis 
than m sihcosis 

Both types of nodules were avascular and similarly 
constructed they had a similar distribution of fat 
droplets and a similar distribution of faacilh or particlcs- 
withm the nodules 

Both lesions appeared to be the reaction of the re- 
ticulo-endothehal system to untative substances ac- 
pableofimtiatingcomparableinflamraatory phenomena 

The results obtamed appear to warrant the following- 
conclusions 

1 The character of the cellular response to the tr- 
nfative influences of particulate silica and to bacilli of 
tuberculosis is essentially the same both promote the 
formation of characteristic tubercles 

2 The properties of the provocative agent respon- 
sible for the production of the silicotic tubercle pre- 
clude the formation of a structure cbaractenicd hy 
continuous progression This contrasts markedly 
with that formed as a consequence of the injection of 
bacilli of tuberculosis which is usually of a progressn c, 
destructive nature 

3 The similarity of the structural unit or tubercle in- 
roted experimentally tn response to particles of silica ani 
to bactllt of tuberculosis is so slrthttig as to maie their 
certain differential identification impossible by ordinary 
rrorphalogtc enterta 

4 Although the pathologic charactcnstics of the 
two processes arc iiractically identical during the early 
period of cellular progression significant struct urat 
differences become evident as the duration of tJie dis- 
eases is estended 

H A jAJUiE, M D 

THE STOMACH 

Further Roentgen ray Studies of Carcinoma of thc- 
Stomacb Maunce Tcldman Am Jour Roentgenol 
and Rad Thcr October 1^33 30, 4SO-4ST 

The importance of careful consideration of indirect 
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signs m the detection of organic gastric disease cither 
malignant or benign is stressed Cases in the author s 
experience, showing definite cUnical and laboratory 
evidence of organic gastnc disease but no direct x raj 
sign m the nature of a filling defect or niche, have 
called attention to the importance of the careful studj 
of the mdirect findings, of which disturbances in peris- 
talsis reduction in size stereotyped shape and rapid 
cmptjnng are particularly significant 

The earliest pathologic changes are pnncipallv in 
filtration or induration, mth secondary inflammatory 
reacUon In such cases the rocntgcnoscopic findings 
are apt to be entirely normal but, by making a large 
senes of roentgenograms and supcnmposiiig films or 
Iraangs of them limited areas of mfiltration fixation, 
or interference of peristalsis may be shoivn Six addi 
tional cases are recorded illustrating such changes, 
all of which had scnal roentgen studies over many 
months’ duration and operative or clmical roentgeno- 
logic confirmation 

J E Haube MD 

THE TRACHEA 

Papillomatosis of the Trachea and Mam Bronchi 
A Beutcl Rdntgenpraxis, May, 1934, 6, 2S7-290 
A tracheogram and bronchogram of papillomatosis 
in the Upper airways is described and reproduced 
The papillomas produced filhng defects of different 
size which were round or arranged in a bandlikc fash- 
ion They projected into the lumen and caused a 
wavelike boundary of the tracheal shadow The ap- 
pearance was that of fairly large esophageal vances 
This IS the first time to the author's knowledge that 
these changes have been demonstrated roentgenologi- 
cally and correctly diagnosed 

Hans W Hetke, M D 

TUBERCULOSIS, PULMONARY 

The Importance of the Roentgen Examination m the 
Modem Treatment of Pulmonary Tuberculosis B H 
Douglas Am Jour Roentgenol and Rad Ther , 
September 1933,30,305-308 

By means of the x ray one can diagnose pulmonary 
tuberculosis both quantitatively and quahtativdy 
By the term quantitative” is meant, of course, a mini 
mal, a moderately advanced, or a far advanced lesion 
By ‘quahtatively ’ is meant an exudative, productive 
ulcerative or combmed type of reaction Cavity for- 
mation very frequently defies diagnosis by physical 
examination without x-ray, and contrary to wide- 
spread opuuon occurs relatively early in the develop 
nient of many cases, this constitutes further reason for 
routme immediate x ray study In cases which show 
a positive sputum and x ray evidence of cavity, when 
submitted to one or another of the several forms of 
collapse therap> , the disappearance of the evidence of 
cavity on the films and the disappearance of bacilh 
from the sputum constitutes very reassunng evidence 
that the therapy is provmg effective. The author 
pomts out that pnor to the introduction of x ray m- 


vcstigation in chest diagnosis, pneumothorax treat- 
ment for pulmonarj tuberculosis had been suggested 
and tried b> certain workers, but given up liccausc of 
inability to succcssfullj estimate the results of this 
treatment, until close obscrx alien of cases by means of 
tlicx ray ivas populanzcd, whereupon artificial pneumo 
thorax took its deserved place in the armamentannm 
of the phlhisiotlieripist 

J E IlAiinr, M D 


Roentgenological Manifestations of Allergic Pro 
cesses m Pulmonary Tuberculosis Max Pinner 
Am Jour Roentgenol and Rad Ther Stptcnilxir, 
1933, 30, 29G-299 

According to the author, the cxquisitclj chrome 
course of pulmonarj tuberculosis is composed of a 
senes of acute phases, which may lend to be im- 
mediately regressive although ultimatcl> progressive 
Rapid clcanng as shown by senal roentgen examina- 
tion should not be considered evidence against the 
diagnosis of tuberculosis The allergic reaction (modi- 
fied rcactivit> of the body caused b> previous infcc 
tion) outcome is dependent upon dosage, virulence, time 
mterval, and location The roentgenologic appear- 
ances of allergic reactions are classified into three 
groups (a) a focal area, usually 2 to 5 cm in diameter 
located m the penphery of one upper lobe of rather 
slight density and of blurred margins, (b) a more mM- 
sivc (at times lobar) infiltration lescmbbng non- 
specific lobar pneumonia, or (c) numerous widely scat- 
tered rounded, fluffy shadows, resembling metastatic 
tumors, or if smaller, pneumoconiosis At times one 
secs exacerbations of old foci in the nature of hazy 
shadows surrounding old fibrotic or calcified areas 
at other times one can identify bronchogenic metas 
tases, and still agam one may observe terminal 
bronchopneumonia, spreading mto the lower lungs 
(these last appearances being tuberculous and not non- 
specific lesions as so often diagnosed) 

It IS emphasized that without senal roentgenologic 
studies a vast number of such allergic manifestations 
will remam undiagnosed and even unsuspected TTie 
prognosis at the onset of each such allergic reaction must 
be guarded, but on the other hand the possibihty of 
benign outcome (by resorption or fibrosis) should not 
be underrated 

J E Habbe, M D 

TUBERCULOSIS, RENAL 

The Diagnosis of Renal Tuberculosis by Cultures 
Made from the Urmary Sediment Darnel N 
Eisendrath BnUsh Jour Urol, March, 1934 6 

37-45 ' 

The author finds a close relation between the elimina- 
tion of tubercle bacdh from a diseased (tuberculous) 
kidney and the anatomical changes inadent to such an 
mfection For this reason one may find the baciUi 
at one examination and not at another Under certam 
pathologic conditions there may be few living bacilh or 
none When the number of bacilh is very small, one 
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logic re-examination some neeLs afterward showed a 
normal appearance m all mstances Arthntic pro- 
cesses might have their begmnmg m these traumatic 
changes 

HansW Hepke MD 

schtJller-christian syndrome 

The Roentgen Therapy of Schdlier-Chnstian’s 
Disease R Stewart-Harrison Rdntgenpraxis, May 
1934, 6. 305-307 

Favorable results of roentgen therapy have repeat 
edly been desenbed in cases of Schflller Christian’s 
disease In one of the author’s cases the benefit of x- 
ray treatments was not very convincing A 24 j ear- 
old man had all the signs of this disease abnormal 
lipoid metabolism, typical roentgen findmgs in skull and 
other bones, and a biopsj' characteristic of it. The 
lungs were apparently also infiltrated by the same 
process There was hardly any worthwhde effect of 
roentgen therapy, which ivas given m 3 doses, 300 
roentgens each, to each focus of disease It seems pos- 
sible that some of the remissions reported after irradia- 
tion might have been spontaneous A larger series of 
cases of this disease treated by roentgen rays is neces- 
sary to determine the value of this treatment 

HAns W Hefkk, M D 

SILICOSIS 

A Comparison of the Development of the Specafic 
Nodule of Silicosis and of Tuberculosis W S lemon 
and W H Feldman Archiv Int Med , March 1934 
53, 307-377 

In order to obtain material for a comparative study 
of the respective morphologic reactions provoked m 
the lung b} particulate silica and by bacilli of tubercu 
losis, intratracheal injections were given to two senes 
of rabbits The animals were killed at interi'als of 
from four hours to four weeks after receiving the re- 
spective inoculums and the course and character ol 
the resultant cellular response were studied histologi 
cally 

When the organisms of tuberculosis are introduced 
lutratracheally into some animals, and nhen particles 
of silica are similarly introduced into others, the rcac 
tions leading to production of the specific nodules in 
both groups are the result of certain factors which (he 
injected substances ha\ e in common Each substance 
IS ixIatiTClj inert and rclatii-ely impemous to injurj 
or destruction by the tissues each has the abilitj to 
become arrested inthm the lung and thereafter to 
Stimulate hj-perplasia of mononuclear cells In each 
instance the lesion is found m regions rich in Ij-mphatic 
tissue TTie resulting specific lesion in each case is 
preceded by an eradatne inflammation, more intense 
in the case of silica than m that of the organism of lu 
bcreulosis 

The abilitj of the linng bacillus to grow and in 
crease in number causes a proi ocatne response which 
IS progressne The mabilitx of silica to increase in 


number of particles and the progressire rcmoi-al of 
the initial dosage cause a gradual decrease uj the num- 
ber and size of the lesions 
Phagocytosis of baolh of tuberculosis bj pohmor- 
phonuclear cells is much more frequent than pbagocj 
tosis of particles of sflica The most acbvejj phago- 
cytic cell m either case is the alieolar pbagocj-lc 
Both irritants stimulate hypetplaaa of mononpclcar 
cells which ultimately assume an cpithehoid appear- 
ance, and the nodules formed are constructed of ctUs- 
of this type No significant differences could be dis 
covered between the epithehoid cell of Ihe tubercle and 
the mononuclear phagocyte of the silicotic nodule 
The tuberculous nodule retamed its cellular mteg- 
nty longer than the sihcotic nodule, it developed a 
necrotic center more slowly and much more slowlj be- 
came mvested by collagen The reticulum of the tu- 
berculous nodule was dower m development and was 
composed of finer mterlacing fibers The tendenej to 
the development of caseous, massive pneumoma and 
to a spread by ulceration into adjoining bronchi or 
blood vessels was much more evident m tuberculosis 
than m sihcosis 

Both types of nodules were avascular and siniilarlr 
constructed, they had a similar distribution of fat 
droplets and a similar distribution of bacilli or particles 
withm the nodules 

Both lesions appeared to be the reaction of the re- 
tictdo-endothehal system to imtabvc substances ac- 
pable of tmttatmg comparable inflammatory pbcnomcaia 

The results obtained appear to warrant the following 
conclusions 

1 The character ol the cellular response to the ir- 
ritative influences of particulate silica and to bacilli ofi 
tuberculosis is essentially the same both promote the 
formation of characteristic tubercles 

2 The properties of the prov ocatii'c agent respon- 
sible for the production of the silicotic tubercle pre- 
clude the formation of a structure charactenzed bj 
contmuous progression This contrasts morkedlj 
with that formed as a consequence of the mjection of 
bacilh of tuberculosis which is usuallj of a progressne 
destructive nature 

3 The simtlanly of the structural iiml or tubercle tn- 
coked expenmnitally tn response to particles of siltca ari 
to bactllt of tuberculosis is so slnktuf; as to mate their 
certain differential identification impossible by orditiary 
trorphologic criteria 

4 4.1though the pathologic characteristics ol the 
two processes are practicall} identical during the carlj 
period of cellular progression significant structural 
diUcrcnces become ciidcnt as the duration of the dis- 
eases is extended 

H A Jarre 'I D 

the stomach 

Further Roentgen raj Studies of Carcinoma of thI^ 
Stomach Maunce Feldman Am Jour Roentgenol 
and Rad Thcr October 1933 30 4^(9-487 

The importance of careful consideration of indirect 
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Telangiectasis and Radiation Therapy Leopold 
Freund and Josef G Knoflach Strahlentherapie, 
1934, 50,320-332 

A woman 58 years of age received \-ray therapy over 
the nght breast foUowmg removal of a caremoma 
Three senes were given consisting of 800 r each the 
radiation filtered through 3 mm A1 Two months 
after the last treatment there appeared telangiectasis m 
the treated area, which looked very similar to that 
appealing as a late reaction after roentgen and radium 
treatment Smee the dose had been rather moderate 
and smee no marked erythema had appeared, a biopsy 
was done m order to determme the nature of the process 
Histological studies showed that the telangiectasis 
was m reahty a recurrence of the caremoma, it ap 
peared m the form of the very rare "eiysipelas car- 
•emomatosura ’’ Only 30 cases of this type have been 
published m the literature The pathologic process 
spread and was so extensive that it could not be re 
moved surgically Intensii c radiation therapy brought 
about relief and at least temporary standstill of the 
process 

Ernst A Porle, M D , Ph D 


The Biologic Treatment of Canneoma and its Rela 
tion to Radiation Therapy of Neoplasm Dr Fichera 
Strahlentherapie, 1934, SO, 302-311 
The author reviews bnefly his mvestigations dealing 
with the organotherapy of mahgant tumors Based 
on 25 years of research, he recommends the treatment 
of moperable far advanced, malignant disease with 
extracts of embryomc tissues, particularly spleen and 
thymus In 9 per cent out of 100 patients who were 
inoperable and radioresistant, the tumors regressed 
entu-dy when treated with these extracts, while m 8 
per cent there was no further growth or extension 
In carher cases a combmation of radiation therapy and 
organotherapy should prove of value A few lUus 
trative case histones are appended 

Ernst A Pohle, M D , Ph D 


What Are the Accomplishments of Radiation Ther 
apy m Inoperable Carcinoma of the Cervix? F G 
Dietd Strahlentherapie, 1934, 50, 297-301 
The author compiled 40 groups of statistics from the 
world hterature His analysis showed that durmg the 
penod from 1912 to 1928 a total of 7 814 women with 
inoperable caremoma of the cervix were treated by 
irradiation, of whom 882 (or 113 per cent) were cured. 
Thirty of the statistical groups showed that with 
radium alone the percentage of cure was 9 9 per cent, 
uiih \ rays alone 10 5 per cent and with combmed 
roentgen radium treatment 13 4 per cent. There 
seems to be no doubt that the combmed therapy shows 
a marked improvement m the end results 

Ernst A Porle M D Ph D 


Roentgen Therapy of Mediastinal and Lung Tumors 
Rend du Mesnil de Rochemont Strahlentherapie, 
1934 50,290-290 


The author groups tumors of the mediastmum and 
lungs under three headmgs The first group does not 
lend Itself at all to radiation therapy, he mentions 
lipoma, fibroma, chondroma, teratoma, cysts and 
changes m the heart, pericardium, and aorta The 
second group comprises caremoma of the bronchus and 
metastases from other pnmary foci Some of these 
cases may be influenced by irradiation The thud 
group, tumors of the mediastmum, consists chiefly of 
involvements m lymph glands, leukemia, Hodgkin’s 
disease as well as lymphosarcoma, which are, as a rule, 
radiosensitive In the radiation treatment of medias- 
tinal and lung tumors it is important to avoid systemic 
reactions as far as possible The fractional applica- 
tion of the dose is therefore, the method of choice It 
IS often necessary to hunt the treatment to one field 
per day A surface dose of from 200 to 400 r, given o\ er 
an area of 10 X 16 sq cm , is recommended A total of 
IS X 200 r per field can be admmistered provided that 
an irradiation of 1 mm H V L m Cu is used The 
author usually gives 7 to 8 r per minute, so that a single 
exposure docs not exceed from 30 to 50 mmutes 
The dose effective at the site of the disease may vary 
from 2 000 to 3,600 r If patients do not tolerate high 
doses. It IS necessary to reduce the dose per field to 
100 r Most of the 20 cases of lung tumors which the 
author treated m the past year were so far advanced 
that one half of them died withm three months after 
begmnmg treatment The remammg half hved about 
a year, four cases hved two years — among the latter 
was a caremoma of the bronchus demonstrated at the 
autopsy It IS remarkable, however, how much the 
subjective symptoms can be improved by proper 
irradiation In cases with lymphosarcoma of the 
mediastinum it is necessary to start with moderate 
doses m order to prevent general mtoxication One 
of the patients belonging to this group is hvmg nme 
years after the treatment 

Ernst A Pohle, MLD , Ph D 


The So-called Specific Effects of Short Electric Wav es 
m the Treatment of Mahgnant Disease M Haas and 
Dr Lob Strahlentherapie 1934, 50, 345-347 
The author studied the effect of short electric waves 
(2 8-20 meters) on animal tumors m all stages, namely, 
begmnmg with recently implanted neoplasms up to 
tumors the size of a hen’s egg They could not find any 
changes m the tumors due to the effect of the electnc 
waves 

Ernst A Pohue, M D , Ph D 


Superior Pulmonary Sulcus Tumor Further Ob- 
servaUons, with Report of Two Additional Cases 
Harold W Jacov Jour Am Med Assn . July 14 
1934, 103, 84-87 

Evidence is presented supportmg the new that 
superior pulmonary sulcus tumor is an atypical form of 
pnmaty bronchogenic carcinoma Opportunity to 
e.xamme autopsy matenal from a case of this sort. 
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IS more apt to find them by culture methods or by am- 
mal inoculation than by stainmg methods 

In from IS to 20 per cent of the cases the author was 
unable to find tubercle bacdh m spite of prolonged 
search of stamed specimens of unnary sediments from 
patients m whom he suspected or had already made a 
diagnosis of renal tuberculosis 

In the first senes of 57 cases the cultures ivere posi- 
tive in 30 cases, whereas the stain was positive m only 
20 of the 30 cases In the second senes of 13 cases, the 
culture was positive m seven, whereas the stam was 
negative m the file specimens received but had been 
positive at previous exammations m four of the five 
cases 

The bladder specimen may be negabve, and that 
taken directly from the kidney be positive, hence it is 
always advisable to examme the unne obtained by 
ureteral catheterization 

The moculation of the gumea pig has many draw- 
backs It IS the opinion of the author that the culture 
should always be controlled by animal moculation to 
avoid error The cultures should be kept under ob- 
servation for at least 90 days The author found in 
three of his cases that the cultures were only fotmd 
positive on the sixtieth and nmetieth days, respectively 


TUMORS (THERAPY) 

Malignant Tumors and Thor Treatment bj Imidii 
tion A Hedfeld Strahlentherapie, Ifljf so. gm. 
326 “ 

The author gives a bnef analysis of the present status 
of the cancer problem He states that neoplastic dis 
eases are not onlj local but sj-stemic It scons, 
therefore, that the treatment of the local nianifcsta 
bon alone will not lead to a permanent cure Diet and 
organotherapy are important parts m the treatment 
The author also does not beheve m the radical opera 
bons as practised now and quotes as an example of a 
less radical procedure caremoma of the breast He has 
used the following method during the Inst four jean 
Operable cases are treated first by roentgen ra>s 
If the tumor is reduced m size, the residual growth is 
removed with the endotherm kmfe under local anes- 
thesia Attenbon is paid to the diet which should be 
rich If glands are mvolved, the tumor of the breast 
proper is not removed imbl the glands base completely 
disappeared Durmg the last three months he has also 
been usmg the organotherapy as developed by Fichcra 
Ernst A Pohle M D , Ph D 


The apphcation of the culture method has been so 
greatly simplified smee 1924 that it should be employed 
as a routine measure whenever the stam is negabve. 
The culture method is cheaper, more rapid, and more 
apt to yield positive results than animal inoculation 
Compared inth stainmg methods, the culture method 
IS, of course slower, but will m the future be of in 
esUmable value m the 15 to 20 per cent of cases in 
which one or more stams are negabve and yet one 
suspects the presence of a renal tuberculosis 

Da\t3 H Pardoix, M D 

TUMORS (DIAGNOSIS) 

Roentgenologically Circumscnbed Tumors of the 
Alimentary Canal and the Difiiculties of Their Differ- 
enbal Diagnosbc Interpretabon K Fnck and P 
Ott Fortschr a d Geb d Rontgenstrahlen 1034, 
49, 441-450 

Renewmg then 1,300 exammations of the alimentaiy 
canal during 1933 the authors found a number of cir 
cumsenbed tumors mostly m the stomach some ra the 
duodenal bulb and the colon sigmoid Neither from 
the cbnical e.\ammabons nor from the corrclabon of 
these with roentgenologic findmgs was it possible to de 
termme the character of these tumors with certainty 
and the diagnosis had to be left to the pathologist 
These tumors represented partly caremoraas, partly 
myomas granulomas pedunculated polyps chronic 
infiammatory tumors Of these, the pedunculated 
polyp is most amenable to diagnosis The beautiful 
detail of mucosal structure demonstrated m the illus- 
trations IS well worth scemg The diagnosbc Imnta 
bons of chmeal medicine and roentgenology are shown 
and the locahzmg value of correct roentgenologic pro 
cedures is emphasized 


Report Regardmg the E-vpenence in Ziinch with 
Protracted Fraebonal Roentgen Therapy from 1929 to 
1932 m Tumors of the Upper Air Passages and Digcs- 
bve Tract H R. Schmz and A Zuppmger Strah- 
Icntherapie, 1934, 50, 237-277 
From April, 1929 to 1832 1S4 cases with malignant 
tumors of the upper air passages and digestne tract 
were seen m the Roentgen Institute of the University of 
Zunch Only 23 of these pabents were operable but 
6 already showed metastases, 135 cases completed the 
entire course of treatment. After two y cars 25 0 per 
cent were ah\ e and free from symptoms 22 per cent of 
the 135 pabents are ah ve for a penod of from two to fii c 
years Calculated for the three y ear cure penod 
18 per cent represented the absolute cure and 23 S per 
cent the relative cure 

In tumors of the inner nose and smuscs it is ncccs 
sary as a rule to use combmed surgery and radiation 
treatment Tumors of the mouth ore usually more 
resistant than tumors of the pharynx Sarcoma of the 
mesopharynx seems to respond well For that reason 
the authors used the protracted fraebonal dose method 
as the method of choice in this neoplasm In carcinoma 
of the tonsil the tumor mass usually shrinks folloiiing 
roentgen therapy it is often necessary to treat the 
residual tumor by radium or clcctrocoagulabon Tlic 
prognosis for tumors located at the angle between 
palate and tongue is usualK poor For tumors of the 
hypopharynx the protracted fractional dose method 
IS to be considered as the method of choice Tumors 
in the inner larynx arc also usually radiosensibi c No 
fate inyuncs were seen during the penod on which the 
report IS based Some acute rcacUons were observed 
which were due to over dosage The authors state 
that mdmdualization of radiauon therapy is essential 
Ernst A Powj: MD ITi D 


H A Jarre M D 
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CHRONIC NON-TUBERCULOUS INFLAMMATION OF THE LUNG^ 

By W WARNER WATKINS, MD,FACR,FACP, Pathological Laboratory, 

Phoenix, Arizona 


I N working with lung diseases, the con- 
viction has been growing on me that 
we do not need improvement m x- 
ray technic so much as we need a more m- 
tunate knowledge of tissue changes and 
the abihty to mterpret the shadows we 
now obtam m terms of a thoroughly famil- 
iar histopathology In the roentgenology 
of chest lesions, we have centered our at- 
tention too much on securing films m 
faster time and with finer detail, and have 
devoted entirely too httle study to the 
pathologic genesis of the several disease 
processes It would be embarrassing to 
many of us if asked to gtvc a detailed de- 
scription of the microscopic changes m an 
acute inflammation of the lung paren- 
chyma, or the tissue alterations which oc- 
cur when such an acute mflammation 
changes to chronic inflammation Yet 
that knowledge is more essential to the 
accurate mterpretation of lung shadows 
on the roentgenogram than is the securmg 
of extra fine detail or contrast Until 
we are thoroughly fanuhar with the differ- 
ences m cellular response followmg the 
entrance of sihca dust, tubercle bacilh, or 
moniha mto the lung tissues, no refinement 
of technic m the production of films will 
improve our abihty to differentiate the 
shadows of sihcosis, tuberculosis, and fun- 


logic knowledge by readmg text-books 
or from the all too infrequent fine descnp- 
tions m medical articles, unless this is 
supplemented by personal study of gross 
pathologic specimens and stamed sec- 
tions We must be able to visualize 
clearly the histogenesis of inflammatory 
processes m the lungs, if we hope to ad- 
vance beyond stereotyped mediocnty m 
the mterpretation of x-ray densities 
Rathet than a five-thousand-doUar equip- 
ment to make chest films in a hundredth 
of a second, the best mvestment that any 
x-ray laboratory not aheady so equipped 
could make would be a two-hundred-doUar 
microscope plus the abihty and willmg- 
ness on the part of the roentgenologist to 
use it constantly 

We have a few excellent examples of 
pathologic knowledge personally acquired 
and effiaently applied by roentgenologists 
to then problems To mention three 
will be sufficient for illustration Dun- 
ham’s work on pulmonary tuberculosis, 
which was itself based on Miller’s monu- 
mental researches mto the microscopic 
anatomy of the lung. Pancoast and Pen- 
dergrass s work on pneumocomosis, and 
outside the lung-field. Cole’s work on gas- 
tnculc^ QuotmgWilham Snow Miller, 
For the correct interpretation of roent- 
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characterized by pam, Horner’s s>’ndrome, destruction 
of bone and atrophy of the hand muscles, convinced the 
author that the tumor arose from the mucosa of the 
termmal bronchioles m the apex of the lung A modifi- 
cation of Coutard's method of mtensive deep roentgen 
therapy failed to control the symptoms of this disease 
in a second case. Chordotomy should be considered 
as a valuable palhative procedure 

Charles G Siitherland, M.D 


Roentgen Therapj of Scleroma of the Upper Air 
Passages R K Kniglikowa Strahlentherapie, 1934, 
50, 333-344 

The author analyzes 172 cases of scleroma which were 
observed in the Roentgen Institute m Knew He 
recommends 160 K V 0 5 mm Cu -f- 1 mm Al, 
V< to Vi H E D at intervals of from three to four 
weeks and later two months His e.vpenence shows 
that roentgentherapy is apparently the method of 
choice Scleroma of the nose is first treated by CO- 
snow and then followed by irradiation Certam 
preparations of stibium seem to act as a sensitirmg 
medium and are bemg used, therefore, m conjunction 
with roentgen therapy Tabulations show the dis- 
tribution of the lesions as to anatomical locations and 


the results obtamed A senes of illustrations shomng 
patients before and after treatment is also appended. 

Ernst A Pohle M D , Ph D 

ULTRA-VIOLET LIGHT 

The Effect of Ultra violet Rajs on the Carbohjdrate 
Metabohsm Paul Kallos and Lisclolte Xallc;- 
Deffner Strahlentherapie, 1934 SO, 191, 192 
Rothmann stated that exposure to Finsen light de 
creases the blood sugar of normal persons as ivcll as 
those with diabetes The authors studied this thera 
peutic possibihtj on four rabbits Thej found that 
if the ammals were kept m a dark room there was no 
change in the blood sugar and sugar tolerance Ex 
posure to the quartz mercury vapor lamp led to a 
defimte reduction m the blood sugar mamfesting it 
self one hour after the exposure and lasting from six 
to eight hours provided that no food was giren If a 
defimte skin erythema occurs after the irradiation, the 
blood sugar drops and at the same time the sugar 
tolerance is definitely mcreased This is still present 
eight to ten days after the e.xposure Based on these 
experiments the authors have started administering 
this treatment to diabetic patients 

Ernst A PoimB, M D Pb D 
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tions that occur m the pnuutive organism 
take place here The purpose of the com- 
plex arrangement of blood “vessels under 
the control of nerves and mtemal secre- 
tions IS to transport the blood cells and 
fluids to and from the pomt of mjury, 
both cells and flmds leave the capiUanes 
and mvade the mesodermal connective 
tissue reticulum, where then essential 
functions are performed When white 
blood cells are present m excess, or when 
their work is completed, they return by 
way of the lymphatic channels to the 
blood stream This was beautifully dem- 
onstrated by the work of Menken and 
Freund, who showed that the efferent 
lymphatic channels surrouncLmg any zone 
of -inflamm ation are packed full of poly- 
morphonuclear white cells retummg to the 
blood stream 

There are four degrees of acute inflam- 
mation, all pertment to an understandmg 
of lung lesions 

{a) In the simplest type, such as a cut 
without bacterial mvasion, the above out- 
Imed process occurs -with leukocytes and 
serum migrating mto the mtercapiUary 
connective tissue, fibrm is hberated, seal- 
mg the edges of the cut, fibroblasts pro- 
liferate and mterlace across the cut while 
new epithehal cells cover the defect on 
the surface , the shght d6bns of dead cells 
IS phagocytozed and removed, the fibnn 
IS absorbed, and the mjury is healed 
(&) If there has been loss of tissue (lo- 
cal necrosis), -with or without bacterial 
mvasion, the reaction is sunply greater m 
degree, more leukocytes migrate to the 
spot and more flmd is exuded, the dead 
tissue is either removed by phagocytosis 
or is dissolved and earned away by the 
lymphatics, after three or four days, a 
zone of less d^bns appears at the edge of 
the tissue destruction where it adjoms the 
hving cells, this bordenng zone is com- 
posed of newly formed capiUanes, held to- 
gether by a very fine connective tissue 
reticulum, and is the granulation tissue 
which does not anse from rmgrating leuko- 
cytes, but must grow from the surround- 
ing healthy tissue, the cells of this con- 


nective tissue reticulum (fibroblasts) fi- 
nally change mto white connective tissue 
or cicatnx 

(c) Suppurative inflammation is the 
third stage of the same process When 
leukocytes are attracted to a pomt of in- 
jury m great numbers and many of them 
die, the phagocytosis and dissolution of 
cells cannot keep pace, and we -will find 
an opaque flmd at the pomt of inflamma- 
tion, consistmg of dead and dymg leuko- 
cytes and d€bns suspended m exuded 
plasma, this opaque flmd is the fa mil iar 
pus Usually this degree of inflammation 
IS due to bacterial mvasion and growth 
and occurs in an orderly manner Or- 
gamsms first grow at the point of mvasion 
and destroy tissue cells for a time before 
adaptive reactions develop , when bacter- 
ial toxins are suffiaently diffused to arouse 
the reaction of chemotaxis, leukoiytes 
are drawn out of the surroundmg capil- 
laries m large numbers, completely crowd- 
mg out the tissue cells Many leuko- 
cytes are destroyed, new ones pouring in, 
and the efferent lymph channels become 
engorged with phagocjdic d^bns Should 
the adaptive resistance of the leukocytes 
and tissue cells succeed m halting the spread 
of the bacterial mvasion, a localized ab- 
scess or ulceration -will result, with pus 
formation When repair of this abscess 
or ulceration occurs, the bactena become 
fewer and fewer, the undestroyed leuko- 
cjrtes and d6bns are earned away mto the 
lymph channels, and granulation tissue 
repair proceeds 

(d) The fourth degree of acute mfiam- 
mation is represented by progressive ex- 
tension of the inflammation without suc- 
cessful arrest or abscess formation 

Chrome mflammatiou represents the 
persistence of an mjury which cannot be 
entirely eliminated, the adaptive changes 
merging gradually mto a continual se- 
quence m which the connective tissue 
cells take the dominant part The poly- 
nuclear phagocjdes of acute inflammation 
first disappear, being replaced by mono- 
nuclear cells, such as the large and small 
lymphocjdes and the clasmatocytes of 
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the normal lung is absolutely necessary, 
for it IS impossible correctly to understand 
the patliological without a previous knowl- 
edge of the normal " Assuming all that 
roentgenologists doing work with lung 
diseases are thoroughly famihar with lung 
anatomy as taught by Miller, it is just as 
essential to know from observation under 
the microscope what is happemng in the 
alveoli, the capillaries, the lymphatics, 
the Ijmph follicles, and the lung reticulum, 
m the vanous types of lung inflammation, 
if we expect to summarize these intelh- 
gently in a msible lung shadow and inter- 
pret the sum total from the x-ray film as 
a probable definite kind of lung lesion 
For these reasons, this paper will at- 
tempt no categorical presentation of non- 
tuberculous inflammation, but a brief and 
general discussion of the changes produced 
in the lungs by chronic inflammation, sug- 
gesting things we have yet to learn, rather 
than reviewing the few things we actually 
know about such lesions 
Adami's definition of inflammation 
seems to be the most pertment to x-ray 


which IS the basic change m all inflamnia 
tion, IS better understood if we will recall 
what happens m a very simple organism 
In the larva of the simple metazoon Aslro- 
pecten, there is a smgle layer of ectodermic 
cells mvagmated at one end mto a very 
primitive endodenn Withm the pnmi 
tive mesodemuc cavity are wandenng 
cells which thus early in the evoltibonary 
process have developed phagocyfac powers 
If a small foreign body gams entrance to 
this cavity, these wandenng cells attempt 
to deal with it If the foreign body is 
small it may be ingested by one of the 
phagocytes and destroyed, if it is too 
large for this, the cells surround it, fuse 
mto a multmucleated mass, and fix the 
foreign body m one position — a very 
primitive granulation or cicatnaal tissue 
In the more complex organisms, the 
mesodermal tissue still performs this adap- 
tive and protective function, through the 
activity of white blood cells, connective 
tissue cells (reticulum), and certain con- 
stituents of the circulating fluids The 
difference between that which takes place 


findings of any wluch we have "The m the primitive organism and m the hu- 
local or adaptive changes resultmg from man lung is one of degree only and due to 


actual or referred mjury ” Not a word is the greater complexity of the tissue stnic- 


wasted m this defimtion and every' word ture of the lung The basic biologic re- 


is meamngful Inflammation is a tissue 
change and it is the local change, as dis- 
tinguished from infection, which embraces 
also the systemic reaction Such local 
changes are adaptive, representing the 
attempt on the part of the cells and tis- 
sues to adjust themselves so as to resist 
the mjury and render it innocuous In- 
flammation follows mjury, whether trau- 
matic, physical (heat, cold, electric, or 
metabolic), or rmcrobic mvasion Such 
an mjury may be at the spot or may be 
referred from a distance There are two 
grades of inflammation — acute and chrome 
■ — ^which merge imperceptibly mto each 
other, and smee chrome inflammation is 
but the contmuation of the adaptation to 
acute mjury, we cannot understand chrome 
inflammation without a knowledge of the 
acute stage 

The adaptive reaction to local injury, 


action IS the same m both mstances 
If the inflammatory reaction in one of 
the tissues used m physiological labora- 
tones for this purpose is observed, the 
same reaction can be seen, modified only 
by the presence of blood vessels and a more 
complex organization When a local in- 
jury is inflicted on such a tissue, the senes 
of changes takmg place m the arterioles 
and capillanes is designed to bring to the 
spot of mjury the same mesodermal cells, 
and to create conditions which will best 
permit the tissues mjured to adapt them- 
selves to the harmful agent FoUowmg 
the pnmaiy arteriolar contraction, the 
capillaries dilate and the blood stream 
slows, the blood cells are rearranged with 
leukocytes peripheral and erythrocytes 
central, the leukocytes then migrate and 
fluids exude mto the mtercapillaiy reticu- 
lum, after which the same cellular reac- 
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solution has much the same effect as a bac- 
tenal toxin The first phagocytes to ap- 
pear are polymorphonuclear, the clasma- 
tocytes appear later, are extremely active, 
break up less readily, and may become 
transformed into fibroblasts The poison 
resulting from the dismtegration of silica 
IS a fibroblastic stimulant, leadmg to a 
progressive fibrosis which contmues as 
long as the irritant remains The changes 
found m pneumocomosis, especially of the 
sihcotic vanety, are due to progressive 
fibrosis in the lung reticulum rather than 
to mechamcal injury of the dust itself 
The motthng whiA is so famihar is caused 
by fibrotic nodules which have formed 
about invisible dust accumulations in 
lymph folhcles In the anthracotic form 
of pneumocomosis, the dust particles are 
not soluble and therefore not toxic, the 
densities observed bemg due to mecham- 
cal accumulations of coal dust 
The histogenesis of the tubercle, as de- 
scnbed by Dunham, is quite similar When 
tubercle bacilli are inhaled, they are re- 
moved from the alveoh by the same type 
of mononuclear phagocyte and are lodged 
in the lymphoid folhcles, where they are 
surrounded and finally encased in a fi- 
brotic nodule The tuberculous process, 
like sihcosis, spreads along the lymphatics 
The cheimcal poison of dissolved sihca is 
quite diffusible and produces a generalized 
peribronchial fibrosis accentuatmg the fine 
linear markings of the peribronchial tree 
before the famihar nodular fibrotic lesions 
appear Tuberculosis differs from sih- 
cosis m a more localized lesion and m the 
greater accumulation of tissue fluids from 
allergic dilatation of blood vessels and exu- 
dation of plasma mto the mteralveolar 
tissues, producmg the famihar hazy cloud 
studded here and there by the denser 
shadows of smgle or conglomerate tuber- 
cles 

If we mil look at one of Miller’s illus- 
trations shomng the respiratory bronchus 
and vein and will imagme tubercles devel- 
opmg wherever lymphoid folhcles appear, 
and the whole area suffused with edema- 
tous fluid from lymph stasis, we mil have 


somethmg like the condition exhibited by 
a typical tuberculosis Ordinarily what we 
see IS the fan-shaped area of an edema- 
tous secondary lobule, studded here and 
there by the denser primary lobules Sili- 
cotic densities are quite similar, as we 
would expect them to be, when we consider 
that the cellular response in the two dis- 
eases are almost identical, sihcosis lacking 
only the allergic diffuse cloudmess The 
film of a sihcotic lung, in any localized 
area, shows httle to distmguish it from 
tuberculosis The history, the appear- 
ance of the lung as a whole, the sizes of 
nodules, and the accompanying findings 
must make the differentiation 

The simplest and perhaps the common- 
est type of non-tuberculous inflammation 
is that which is secondary to upper respi- 
ratory infection The localization m the 
lung may take place by inhalation or 
through blood stream metastasis The 
density of such a lesion is usually regarded 
as due to atelectasis in a secondary lobule, 
or to uniform fiUmg of the alveolar struc- 
ture with inflammatory exudate, produc- 
mg a localized homogeneous density The 
inflammatory process may take one of 
three courses, accordmg to the three de- 
grees of inflammation previously men- 
tioned t 

(1) The lesion may resolve and en- 
tirely disappear 

(2) It may pass mto the stage of 
chrome inflammation, with fibrous tissue 
replacmg normal lung tissue and produc- 
mg more or less permanent densities of 
the cicatnaal type, this may result in 
deformities of the bronchi and bronchiec- 
tasis The active parenchymal inflamma- 
tion may disappear, leavmg the deformed 
bronchi which can be recognized only when 
outhned by opaque oil The fibrotic 
changes m the lungs may be very exten- 
sive and the inflammation may contmue 
as a progressive chrome disease, in which 
the bronchiectatic element may or may 
not be important 

(3) The parenchymal lesion may sup- 
purate and form abscess, this may evacu- 
ate and heal or may remain as a permanent 
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the reticulo-endothehal system The re- 
ticular connective tissue ne\t increases in 
amount, its fibroblasts multiplying and 
finally developing white connective tissue 
Those changes may continue mdefimtely, 
if bacteria continue to grow in tlie tissues 
or other fibroblastic stimuli persist 
^\Ticn i\e attempt to apply these vei^' 
elementar}'- facts about inflammation in 
general to lung inflammation m particu- 
lar, ive at once realize the necessity for 
correlating them mth histologic anatomy 
Fortunately for Uiose nho msh to pursue 
this quest, the work of Miller has made 
this part of the journey easy, and his 
classic descriptions are available to ever)^ 
one \Vc can here only recall the impor- 
tance of the unit of lung structure — the 
lobule — and the relations between alveoli, 
pulmonary artery, and pulmonarj’' vein, 
mth the location of Ijmiplioid follicles, and 
especially the reticulum of the lung which 
fills all the space between these structures 
and IS the essential tissue in the changes 
produced by chronic inflammation m the 
lung parendiyma 

Further re%new of the changes in acute 
inflammation in the lung cannot be made, 
except to recall that the air-containmg 
alveoli modify the usual inflammatory re- 
action by offenng a path of less resistance 
into which the cells and fluids pour W'lien 
acute inflammation becomes chrome, the 
air cells open up by absorption of this exu- 
date, and the essential changes continue 
m the lung reticulum 

Atkinson states that chrome lung m- 
flammation or fibrosis may arise from any 
one of SIX causes Even if this groupmg 
should not mclude all cases, it will be 
sufficient for our consideration 

(1) FoUowmg acute respiratory m- 
fections 

(2) Tuberculosis 

(3) Syphihs 

(4) Pneumocomosis 

(5) Imtant gases 

(6) Fungus infections 

The work of Dunham and Miller on 
tuberculosis and of Pancoast and his as- 


soaates on pneumocomosis furnish an e\ 
cellent foundation on which to build the 
study of chronic lung mflaimnation In 
begmnmg the study of the histogenesis 
of chrome lung inflammation one can do 
no better than start with the known facts 
about the cellular reactions following the 
inhalation of sihca dust into the lung al 
veoh In addition to the reports by Pan 
coast and Pendergrass, other excellent 
articles are those by Boislimere (1933), 
Fnedlander (1928), Meriwether and Sayers 
(1931), Bntton and Head (1931), 
Lynch and Smith on asbestosis (1930), 
Russell (1930), Gardner (1929), Chapman 
(1932), Lemon and Higgins (1932), Ohman 
(1928), and others 

In the experimental obsenmtions of 
Lemon and Higgins a suspension of bar- 
ium sulfate colored with India ink was in- 
haled by anesthetized dogs, and within 
forty minutes these particles had been 
earned to the lung penphery The de- 
fense mechanism consisted (1) m removal 
of particles from the lung alveoh by phago- 
cytes of endothehal ongm (clasmatocytes) , 
(2) transportation of the dust by lym- 
phatic drainage, (3) encapsulation of the 
particles by fibrosis Attention is called 
to the fact that this is exactly what occurs 
m the pnrmtive metazoon larva, and it 
will be found that this process, modified 
only by tissue complexity, is what takes 
place in any lung inflammation The en- 
dothehal cells, or clasmatocytes, are now 
recognized as bemg of mesenchymal on- 
gm, the same as the Inimg cells of the al- 
veoh When foreign particles or bactena 
mvade the alveoh, these hmng cells shed 
and become actively phagocytic, bemg re- 
placed by more embtyomc cells of the 
interalveolar septum These phagocytes 
pass freely back through the alveolar wall 
and into the lymphatics 

When sihca dust enters the alveolus, 
the resulting reaction closely resembles 
chrome bacterial mflammation The dust 
IS first removed as a foreign body by phago- 
cytes and earned to lymph folhdes There 
the sihca particles are partly dissolved by 
the alkalme tissue flmds and the resultmg 
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solution has much the same effect as a bac- 
tenal toxm The first phagocytes to ap- 
pear are polymorphonuclear , the clasma- 
tocytes appear later, are extremely active, 
break up less readily, and may become 
transformed into fibroblasts The poison 
resulting from the disintegration of sihca 
IS a fibroblastic stimulant, leadmg to a 
progressive fibrosis which contmues as 
long as the irritant remains The changes 
found m pneumocomosis, especially of the 
sihcotic variety, are due to progressive 
fibrosis m the lung reticulum rather than 
to mechamcal mjury of the dust itself 
The motthng whi^ is so famdiar is caused 
by fibrotic nodules which have formed 
about mvisible dust accumulations m 
lymph follicles In the anthracotic form 
of pneumocomosis, the dust particles are 
not soluble and therefore not toxic, the 
densities observed bemg due to mechani- 
cal accumulations of coal dust 
The histogenesis of the tubercle, as de- 
scribed by Dunham, is quite similar When 
tubercle baalh are inhaled, they are re- 
moved from the alveoh by the same type 
of mononuclear phagocyte and are lodged 
m the lymphoid follicles, where they are 
surrounded and finally encased m a fi- 
brotic nodule The tuberculous process, 
like sihcosis, spreads along the lymphatics 
The chemical poison of dissolved sihca is 
quite diffusible and produces a generalized 
peribronchial fibrosis accentuatmg the fine 
hnear markmgs of the penbronchial tree 
before the famihar nodular fibrotic lesions 
appear Tuberculosis differs from sih- 
cosis in a more localized lesion and in the 
greater accumulation of tissue fluids from 
allergic dilatation of blood vessels and exu- 
dation of plasma mto the mteralveolar 
tissues, producmg the famihar hazy cloud 
studded here and there by the denser 
shadows of smgle or conglomerate tuber- 
cles 

If we iviU look at one of Miller’s illus- 
trations showing the respuatory bronchus 
and vein and will unagme tubercles devel- 
oping wherever lymphoid follicles appear, 
and the whole area suffused ivith edema- 
tous fluid from lymph stasis, we mil have 


somethmg like the condition exhibited by 
a typical tuberculosis Ordmanly what we 
see IS the fan-shaped area of an edema- 
tous secondary lobule, studded here and 
there by the denser primary lobules Sih- 
cotic densities are quite similar, as we 
would expect them to be, when we consider 
that the cellular response in the two dis- 
eases are almost identical, sihcosis lacking 
only the allergic diffuse cloudmess The 
film of a sihcotic lung, m any localized 
area, shows httle to distmguish it from 
tuberculosis The history, the appear- 
ance of the lung as a whole, the sizes of 
nodules, and the accompanymg findmgs 
must make the differentiation 

The simplest and perhaps the common- 
est type of non-tuberculous inflammation 
is that which is secondary to upper respi- 
ratory infection The localization in the 
lung may take place by inhalation or 
through blood stream metastasis The 
density of such a lesion is usually regarded 
as due to atelectasis m a secondary lobule, 
or to uniform filhng of the alveolar struc- 
ture with inflammatory exudate, produc- 
mg a locahzed homogeneous density The 
inflammatory process may take one of 
three courses, accordmg to the three de- 
grees of inflammation previously men- 
tioned [ 

(1) The lesion may resolve and en- 
tirely disappear 

(2) It may pass mto the stage of 
chrome inflammation, with fibrous tissue 
replacing normal lung tissue and produc- 
ing more or less permanent densities of 
the cicatricial type, this may result m 
deformities of the bronchi and bronchiec- 
tasis The active parenchymal inflamma- 
tion may disappear, leavmg the deformed 
bronchi which can be recognized only when 
outhned by opaque oil The fibrotic 
changes m the limgs may be very exten- 
sive and the inflammation may contmue 
as a progressive chrome disease, m which 
the bronchiectatic element may or may 
not be important 

(3) The parenchymal lesion may sup- 
purate and form abscess , this may evacu- 
ate and heal or may remain as a permanent 
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cavit}'^ S^Yeany and his associates have 
descnbed a chronic broncljopneumonia 
with progressive abscess formation, caused 
by the Fnedlander baallus, which is diffi- 
cult to distinguish from fibro-cavemous 
tuberculosis on the \-ray film It was 
once thought tliat when cantation was 
found associated mth silicosis, a comph- 
catmg tuberculosis could safely be pre- 
sumed With the demonstration that 
Fnedlander's bacillus can produce chronic 
progressive ca\ntation in the lungs, usually 
starting at the apex and developing down- 
ward, this pomt needs further study 
Lung lesions from upper respirator}’- m- 
fection have been written about by Ste- 
wart and Platou (1929), Dunham and 
Skavlem (1922, 1927, 192S), Kistner (1927), 
Preston (1927), Atkinson (1925), Manges 
(1930), and others 

In lung s}’philis we lack a close correla- 
tion between the histologic pathology and 
the x-ray findings Carrera, m 1925, 
furnished us mth a very excellent patho- 
logic research into the tissue changes of 
lung syphilis, but these were not corre- 
lated with roentgenographic densities In 
general, we know that the method of m- 
vasion of lung tissue by syphilitic infec- 
tion must necessanly differ from the 
method of invasion by tuberculosis or sih- 
cosis Dust and tubercle bacilli are in- 
haled mto the lung alveoli, are taken up 
by phagocytes, and pass through the 
lymphatic system S 3 Tihihs is blood- 
borne and its lesions are penvascular Al- 
though the histologic appearances of tu- 
berculosis and syphihs are quite similar, 
there is enough difference m the method of 


spread, taken m conjunchon with the pe- 
cuhanties of lung architecture, to make us 
anticipate a different type of density 
Grossly, tuberculosis is earned by the 
lymphatics to the lung penphery and 
gradually works back toward the hilus, 
producing a fan-shaped shadow with base 
outward Syphilis infiltrates along the 
blood vessels, tending to show its heaviest 
shadow at the lung hilum with radiabons 
into the lung-field, if its shadows are at 
all pyramidal the apex is more likely to 
be outward Resolution under treatment 
tends to confirm the diagnosis, just as it 
would any other lesion suspected of being 
syqihihtic 

Mycotic infections of the lung is a large 
and mcreasmgly important subject We 
have seen actmomycosis, blastomycosis, 
coccidiosis, momhasis, and spirochetosis 
all mistakenly diagnosed as tuberculosis 
and sent to the Southwest for climatic 
treatment, when they might just as well 
have been treated at home by iodides and 
radiation In one small tuberculosis san- 
atonum m Arizona, durmg the past seven 
years, the enterpnsmg medical staff mem- 
bers have isolated eleven cases of broncho- 
momhasis, most of whom were sent there 
with a diagnosis of tuberculosis 

In closmg, it IS necessary only to repeat 
that there is much for us to learn about 
lung inflammation and our house of knowl- 
edge cannot be constructed from the roof 
down, but must be built from -the ground 
up, and on the sohd rock of gross and mi- 
croscopic pathology, if it is expected to 
withstand the storms of cnticism or the 
changing tides of time 



DILATATION OF THE LEFT AURICLE TO THE RIGHT' 
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ILATATION of the left aunde to the 
ngh-t was first descnbed and re- 
ported by Owen and Fenton, in 
1901 They descnbed and reported the 
clinical and anatomic features of this con- 
dition, as demonstrated m a woman pa- 
tient aged 40 years, and laid stress upon 
the findmg of a systohc pulsation and 
thrill m the nght axilla, with dullness at 
the nght base suggestmg pleural effusion 


examined by x-ray methods, found m 5 per 
cent of the cases exaimned, extension of 
the left aunde to the nght, beyond the 
nght aunde 

It has long been recognized that, m the 
presence of defimte obstruction to the free 
flow of blood through the mitral orifice, 
the first of the cardiac chambers to be 
affected by the altered relations of mtra- 
cardiac pressme is the left aunde, its m- 




Fig I Schematic drawmg, showing the dilataUon of left aunde with the dosure of the mitral orifice. 


Smce then descnption, similar cases 
have been reported from time to tune 
Even m its earhest stages, before ob- 
vious physical signs begm to appear, 
projection of the left aunde to the nght 
is demonstrable with a relative degree of 
certamty by x-ray exammation 
This condition has received wider rec- 
ognition m France and Germany than m 
England or Amenca, because of greater 
perfection of techmc m radioscopic meth- 
ods of exammation of the heart Bordet, 
in a large series of cases of mitral stenosis 

* Read before the General Medicine SccUon of the 
California Medical Association at the SucUeth Annual 
Session, San rrancisco Apnl 27-30, 1931 


crease m size largely being the result of 
dilatation (Fig 1) 

This dilatation, with its accompanymg 
volume mcrease, causes more work by 
the nght side of the heart, which, if the 
process has had an insidious onset, re- 
sults m an enlargement due to hyper- 
trophy of the nght ventnde The mdi- 
vidual heart, however, remains compen- 
sated unless there is a failure of the nght 
ventnde or the tncuspid valve 

With the advent of exacting methods of 
heart measurement by means of x-rays, 
it is evident that the relations of the van- 
ous heart chambers must be defimtely 
known so that the appearance of the heart 
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shadoiY on the x-ray film may be correctly 
interpreted (Fig 2) 

It IS also evident that the relationship of 


the nght, at the point of attachment of 
the vena cavae with the nght aunde 
In a case of compensated mitral ste- 



Tig 2 Dramng showing anterior new of nomiaf heart with diagram of 
relation of nght and left aundcs 


the heart chambers is matenally changed 
m compensated and decompensated cases, 
and also that the relationship of the van- 
ous other chambers are matenally changed 
because of individual hypertrophy or dila- 
tation due to failure of speafic valves 
In descnbmg the upper chambers of the 
heart, we have named and spoken of the 
nght and left auncles, but it would be 
more exact to rename them as the antenor 
nght aimcle and the postenor left auncle, 
because m the latter, almost the entire 
auncle hes postenorly 

It IS a well known fact that dilatations 
of the left auncle cause an encroachment 
on the retro-cardiac mediastmal space, 
and even moderate enlargement may 
cause a pressure on nerves, blood vessels, 
bronchi, and esophagus The junction 
of the left border of the nght auncle with 
the nght border of the left auncle is on 
the postenor aspect of the heart, and, to 


nosis in which only the left auncle is ex- 
tremely dilated, this junction is pushed 
antenor and to the nght, and at the same 
time the dilated left auncle obhterates 
the retro-cardiac space This pushes for- 
ward the nght auncle, so that m extreme 
cases It hes almost entirely anterior (Fig 3) 
The roentgenogram m the anteropos- 
tenor neir will then show the projecting 
left aunde forming either a part, or the 
whole, of the nght border of the cardiac 
shadow, and producing a sharply convex 
bulge to the nght (Fig 4) 

The convex bulge is present because the 
lower portion of the jimction of the right 
and left aundes is held stationary by the 
mfenor vena cava as it comes through the 
diaphragm, and the bulging must take 
place above by pushmg the supenor vena 
cava forward and to one side The maxi- 
mum projection to the nght is usually 
then some inches above the diaphragm 
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level, and the cardiohepatic angle is thus 
acute In extreme degrees of enlarge- 
ment, the left aunde may form the whole 


lated right auricle, we then have the same 
rdationship that is present m the normal 
heart The right border of the cardiac 
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Fig 3 Drawing showing dilated left aunde, as seen from antenor aspect 
of heart. The relation of the nght and left aundes may also be seen 


right border of the heart outhne In 
enlargement of lesser degree, the left au- 
ricle projects to the right above the right 
auricle, which forms the lower part of the 
nght border of the cardiac shadow This 
IS true only in cases of mitral stenosis 
without signs of decompensation This 
observation has been made by Assmann, 
Rosier and Weiss, Rosselet and Bach, 
Lutemb^er, Bordet, Bedford, and others 
When ' decompensation is present, the 
left aunde cannot dilate beyond the di- 


shadow IS made by the nght aunde, and 
the acute cardiohepatic angle is obhterated 
by the distended nght aunde, and is visu- 
alized as a nght or obtuse angle (Fig 5) 
The foUowmg case exemphfies an ex- 
treme grade of this condition 

Case ISA (Record 642), female, 
aged 14 years, a Japanese schoolgirl, was 
one of four children The child was well 
and strong until ten years of age, at which 
time she had chorea, and was sick for one 
year Because her pulse was found to be 



400 


RfVDlOLOGV 


irregular, and she was markedly dyspneic 
upon any exerbon, she entered tlie hos- 
pital for a complete clieck-up, at the sug- 


pitched, rumblmg, systohc and diastolic 
murmurs were heard over the entire pre- 
cordia, and were transmitted to the left 



Fig 4 Drawing of an extreine case of di/ated left auncle which is shown 
making up a large portion of the right border of the heart. The relations of 
the t«o auncles are shown diagmmnmUcally 


gesbon of the school physiaan Three 
days after admission, the child suddenly 
died while playing mth a doll m bed 
Evaminabon revealed a pale, shghtly 
built, undernourished Japanese girl, with 
no cyanosis and no breathlessness while 
at rest Her pulse was completely irregu- 
lar, rate SO There was a diffuse heaving 
cardiac pulsabon, with apex visible m the 
sixth mterspace at the axillary Ime, api- 
cal diastohc thnU was noted Loud, low- 


axiUa and back On percussion, dullness 
was noted to the nght of the sternum, and 
some unpainnent noted in the nght ax- 
illa Lung-fields were clear No r^es or 
breath changes were noted There were 
no signs of congesfave failure 

Electrocardiogram showed auncular 
fibnllafaon, with nght ventncular prepon- 
derance Blood count revealed secondary 
anemia , urinalysis was normal 
Roentgenograms (Figs 6 and 7) taken at 
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SIX feet revealed a marked enlargement 
of the right heart shadow, the nght en- 
largement bemg almost as large as the left 
The measurement from the mid-hne to the 
nght border was 8 cm , and from the 
mid-hne to the left border, 10 8 cm , mak- 
mg a total of 18 8 centimeters The meas- 
urement of the length of the heart m the 
lateral view was 19 4 centimeters On the 
nght side, there was a bulgmg of the 
shadow beyond the normal border This 
same shadow m the lateral view obhterates 
the retrocardiac space 

Postmortem examination revealed a 
markedly enlarged heart, with an ex- 
tremely dilated left auricle (Fig 8), which 
made up the entire postenor portion of the 
heart and projected back and to the nght 
beyond the border of the nght auncle 
(Fig 9) Examination of the valves re- 
vealed a very high degree of mitral steno- 
sis, with vegetations In addition to 
these findings, there was noted a passive 
congestion in the lungs The imtral onfice 
was almost completely closed, admittmg 
only the pomt of a penal 
An exannnation of a number of his- 
tones, with an examination of the roent- 
genograms, at the Los Angeles General 
Hospital, revealed the fact that cases of nu- 
tral stenosis which remam compensated 
and show an extreme enlargement of the 
nght side of the heart shadow are the re- 
sult of an enlargement of the left auncle 
This causes an acute angle to be formed 
at the cardiohepatic or diaphragmatic 
junction As decompensation progresses, 
the dilatmg nght auncle obhterates the 
shadow of the left auncle, as well as the 
acute cardiohepatic angle, and forms either 
a nght, or obtuse, angle 

In Figure 10 are shown diagrams, drawn 
to the scale of roentgenograms, of actual 
cases of mitral stenosis, m varying degrees 
of decompensation These diagrams are 
shown to emphasize the part played by 
the upper chambers of the heart, m the 
contour of the heart shadow, as shown by 
roentgenograms They illustrate the dif- 
ference in contour between compensated 
and decompensated cases, and show the 


angle produced by the nght border of the 
heart shadow with the diaphragm 

CONCLUSIONS 

(1) Dilatation of the nght side of the 
heart, as shown and demonstrated by 



/ 
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Fig 6 


roentgenologic exammation m compen- 
sated cases of mitral stenosis, is due to en- 
largement of the left auncle 

(2) Enlargement of the nght side of 
the heart m decompensated cases, as shown 
by roentgenologic examination, is due to 
dilatation of the nght auncle 

(3) In roentgenograms of cases of mi- 
tral stenosis, the cardiohepatic angle is 
ather acute or obtuse and is in direct pro- 
portion to the degree of decompensation 
In cases in which compensation is com- 
plete, the dilatation of the left auncle 
causes an acute angle, which will be shown 
by roentgenograms as the cardiohepatic 
angle In cases in which there is a decom- 
pensation and a resultmg dilatation of the 
nght auncle, the angle is either nght or 
obtuse 

(4) Descnption of the roentgenograms 
should call attention to the cardiohepatic 



402 


radiology 


Fig C Anlcropostcnor roentgenogram, at six It of 
chest in Ca'se 1 This shows an extreme bulging of the 
nght heart shadow with ancuo'smal pouch of the left 
auricle Note cxtrcmel} acute cardio-hepatic angle 


Fig “ Lateral view of a six ft roentgeno- 
gram in Case I Note complete obliteration of 
retrocardiac space 












li 
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Fig S Photograph of heart and lungs in Case 
1 posterior view Note that the entire posterior 
aspect of the upper charaberttof the heart is occu 
pied by the left aunclc 


Fig 9 Photograph of heart and lungs in Case 1 
antenor tnew Note appearance of left auncle e\ 
tending bejond the nght border of the right auncle 
with the aneurysmal pouch as shown in the x ray 
film (Fig 6) 


angle, and the presence of compensation a correct interpretation of the heart Con- 
or decompensation must be known before tour can be made 
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AIR DENSIT7 CORREQIONS FOR TEMPERATURE AND PRESSURE 
APPLIED TO X-RAY IONIZATION CHAMBERS 

By LAURISTON S TAYLOR and GEORGE SINGER, Washington, D C 


ABSTRACT 

The international roentgen is defined onlj' 
for a gii en densit}' (as alTected by temperature 
and pressure) of normally di^'' air Since 
ionization measurements arc usually earned 
out at other than the standard denslt 3 ^ correc- 
tions must be made therefor These correc- 


tions are discussed and their appheabons are 
given for (o) standard ionization chamber 
measurements, (Z-) calibration of thimble cham- 
bers agamst a standard, (c) clinical use of 
thimble chambers at other than the prescribed 
air density, (d) radio active leaks for lonom- 
eter sensitivity control, (e) radio active com 
pensators for ion current measurement 


I — INTRODUCTION 

^PHE unit of x-ray quanbty, the roent- 
gen,* has been defined by international 
agreement in terms of the lomzation 
produced under stated conditions in a 
cubic centimeter of atmospheric air The 
ionization nhich a given x-ray beam mil 
produce m a given volume of air is simply 
proportional to the number of molecules of 
the air exposed to the rays, that is, pro- 
portional to the density of the air The 
densit}’" of atmosphenc air depends upon 
the follomng factors (1) composition, (2) 
moisture content, (3) temperature, (4) 
pressure Air composition is extremely 
uniform for altitudes up to 15 kilometers 
and over the earth’s surface Ordmary 
variations m density resultmg from change 
m composition do not affect the ionization 
produced in air A change m temperature 
of 10° C causes a change m au density 
due to its moisture content of only about 
0 5 per cent It is, therefore, assumed 
that air density changes are due entirely to 
variations m temperature and pressure 
The density of unconfined an vanes in- 
versely as its absolute temperatiue and 
duectly as its pressure The roentgen is, 


* The quantity of radiation which when the 
secondary electrons are fully utilized and the wall 
effect of the chamber is avoided, produces in one cubic 
centimeter of atmosphenc air at 0° C and 76 cm 
mercury pressure such a degree of conductivity that 
one electrostatic umt of charge is measured at satura- 
tion ” 


therefore, umquely defined when these 
conditions are given To fulfill this re- 
quirement the defimtion states that the 
ionization shall be measured m au at a 
temperature of 0° C and a pressure of 
760 mm mercury, te , au having a 
density of 0 001293 g /c c 
In formulatmg this defimtion it was not, 
of course, mtended that lonometers should 
necessarily be cahbrated nor that dosage 
measurements should necessarily be made 
at 0 ° C and 760 mm pressure, for while 
not impossible, it would be extremely un- 
practical It was recognized that, regard- 
less of what temperature and pressure 
were specified as standard, cahbrabons 
and dosage measurements would be made 
m general imder different conditions, and 
that this would mvolve temperatiue and 
pressure corrections 

Until recently, however, httle attention 
has been giv’^en to these corrections, chiefly 
because they were of about the same order 
of magmtude as the error mvolved m the 
measurements Now that it is possible 
to make the measurements withm 0 25 per 
cent, these corrections can no longer be 
neglected In the cahbration of an lonom- 
eter there are three separate temperature 
and pressure corrections mvolved The 
first is apphed to the standard chamber, 
the second and third to the lonometer 
readmg These will be discussed m turn 
and a simplification of the process, ansmg 
from the simultaneous apphcation of the 
first correction factors, wiU be noted 
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TAYLOR AND SINGER AIR DENSITY CORRECTIONS 


n temperature and pressure cor- 
rection applied to standard ionization 

CHAMBER 

By the definition of the roentgen, ioniza- 
tion due to "wall efiects” is excluded It 
IS, therefore, to be expected that, in the 
open-air ionization chamber where this 
condition is most nearly realized, the 
ionization produced would vary directly 
as the density of the air The density <4 
at 0° C (273°, absolute) and 760 mm 
mercury may be calculated from the 
density d, at temperature t° C (273 -f- t, 
absolute) and pressure, p, by the equation^ 

Smce, then, the ionization m the open-air 
chamber vanes directly as the air density, 

’ This equatlou is an approximation good to about 
0 1 per cent. The more exact expression is 

do » d, (1 +0 003671) — 


number of roentgens, r, should be given by 


r = Jo 


. / 273 -f t 7m 
•\ 273 ^ p J 


( 3 ) 




Where I, is the observed lomzation per c c 
m e s u at i° C and p mm mercury, and 
Jq is the correspondmg ionization per c c 
m e s u at 0° C and 760 mm mercury ' 
This relationship was tested expen- 
mentally first by McClung,^ m 1904, and 
by Crowther,' m 1909, and found to hold 
withm the expenmental accuracy The 
factor h IS the air density correcfaon which 
must be apphed to the ionization, J(, 
measured under any fixed conditions of 
temperature and pressure, m order to 

* To distinguish between It and Jo m (2), Victoreen 
(Radiology, November, 1931, p 1014) refers to Jo as 
“roentgens reduced to zero ” 

< R K McClung Phys 2^t , 1904, 5, 368 Also, 
PhU Mag , 1904, 7, 81 

‘ J A Crowther, Proc Royal Soc , London, 1909 



Fig 1 
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determine the value called for by the defi- 
nition of the roentgen Values of k for the 
range of temperatures and pressures ordi- 
nanly encountered are plotted in Graph I 
This factor, therefore, enables us to deter- 
mine the \-ray quantity in roentgens under 
any condition, for vre have simply to 
measure the ionization per cc and then 
multiply by k to get the ionization in 
esu at 0° C and 760 mm mercury 
pressure This by definition gives the x- 
raj' quantity m roentgens 

In the preceding discussion of the tem- 
perature-pressure correction, as apphed to 
the standard ionization chamber, it is 
tacitly assumed that the electrostatic 
measuring sjstcm is independent of tem- 
perature and pressure This assumption 


assumed that the same corrections appl) 
to chambers of the thimble tjpe or otheis 
havmg appreciable ‘Vail effects” The 
necessity for appljnng an air density cor- 
rection when cahbrating an lonometer 
anses from the fact that lonometers are 
often used at temperatures and pressures 
other than those at which the calibration 
IS made If an lonometer receinng a 
given number of roentgens (r) at knomi 
temperature (Q and pressure (pc) gives 
a scale deflection of Bf, it would on re- 
ceivmg the same number of roentgens at 
some other temperature (/„) and pressure 
(p„) give another deflection (0„) 

X k ) ® 


holds for all deflection s)'stems, and for 
ttt/ll systems invoUnng either electrostatic 
compensators or hermetically sealed radio- 
active compensators It does not hold 
for systems which are not hermetically 
sealed 

In any radio-active compensator, the 
current is produced by air ionization which 
vanes accordmg to the same laws as \-ray 
ionization and, hence, is likewise subject to 
corrections for air density unless her- 
metically sealed In the sealed compen- 


This correebon is apphed at the tune of 
cahbrabon of the tonometer agamst the 
standard 

Since in general the air density m the 
chmc will be vanable, a second correebon 
/o be apphed by the radiologist may be 
necessar}' This is required if at the tune 
the lonometer is used the temperature (f«) 
and pressiue (pa) differ from the tempera- 
ture (/*) and pressure (p„) under which it 
was intended to be used Thus, 


sator the density vanabon is idenbcal /273 

with that m the air lomzabon chamber, so == Ba \273~+T ^ jpa) 

that, when the two are used simultane- 


ously, the air density correction experi- 
mentally vamshes In such a case, how- 
ever, it is of importance to know the air 
density for which the compensator cahbra- 
bon was made in order that the readmgs 
may be reduced by (2) to the standard 


= BaC' 

lonometers of American manufacture 
are cahbrated for use at 22'’ C , 760 mm 
mercury pressure For such, Equabon (4) 
becomes 


density 

m rEMPERATURE AND PRESSURE COR- 
RECTIONS AS APPLIED TO lONOMBTERS 

Whether the sunple air density correc- 
bons which apply for the open-air loniza- 
bon chamber are also apphcable to lomza- 
bon chambers which are not free bom 
“wall effects,” is not known with a mgh 
degree of certamty However, pending 
experimental proof, it has been uraversa y 


( 21 Z + 4 ^ ^"1 

Ba, - ^ ggg ^ Pa) 


=4 


2 576 X 


273 -b /< 


The correction factor in (5) (quanbty m 
parenthesis) is usually obtamable, for the 
range of temperature and pressure coadi- 
bons ordmanly encountered, from a chart 
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supplied by the manufacturer It may 
likewise be obtained from Graph II 
lonometers graduated to read roentgens 
duectly can be correct only at the tempera- 
ture and pressure at which it is intended 
that they be used Under other condi- 
tions, corrections must be made either by 
Equation (4), (5) or from the chart sup- 
phed by the manufactiuer 

It should be emphasized that the radiolo- 
gist need make only one of the corrections 
discussed above and then only when high 
accuracy is desued For small variations 
m temperature (±3° C ) about the cali- 
brated operatmg temperature (22° C ), 
the error mtroduced by neglectmg the au 
density corrections will be only =^1 per 
cent Similarly a variation in atmospheric 
pressure of ± 10 mm Hg will introduce an 
error of about =t= 1 per cent The sum of 
these errors will usually he withm the 
experimental error of an lonometer as used 
chmcaUy 
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rv APPLICATION OP AIR DENSITY CORREC- 
TIONS TO CALIBRATION OF AN lONOMETER 


Let it be required to cahbrate an lo- 
nometer to measure roentgens correctly at 
a temperature and pressure p„ The 
temperature at the time of cahbration is 
and the pressure pc The ionization cur- 
rent produced by a constant x-ray beam is 
first measured by means of a standard 
ionization chamber which indicates 1 e s u 
per c c of au per minute The lonometer 
is then placed in this beam and after m 
mmutes shows a deflection of dc 

Correctmg the standard chamber magm- 
tude, the number of roentgens (r) entermg 
the lonometer m m mmutes is detenruned 
^rom Equation (2), 


r = ImX 


[ 273, -b tc 
\ 273 


X 


A ) 


( 6 ) 


The deflection of the lonometer for the 
specified working conditions (/„, pj), 
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determine the value called for by the deli- assumed that the same corrections apolv 
mtion of the roentgen Values of k for the to chambers of the thimble type or o£ 
ange of temperatures and pressures ordi- ha\ang appreaable “wall effects ” The 

I necessity for applymg an air density cor 
This factor, therefore, enables us to deter- 


mme tlie x-raj'^ quantity in roentgens under 
any condition, for ive have snnply to 
measiu-e the lomzation per cc and then 
multipty by k to get the lomzation m 
esu at 0° C and 7C0 mm mercury 
pressure This b)' definition gives the \- 
ray quantity in roentgens 

In tlie preceding discussion of the tem- 
perature-pressure correction, as apphed to 
the standard ionization chamber, it is 
tacitly assumed that the electrostatic 
measurmg system is independent of tem- 
perature and pressure This assumption 
holds for all deflection systems, and for 
«?/// systems mi'olvmg eitlicr electrostatic 
compensators or hermebcally sealed radio- 
active compensators It does not hold 
for systems which are not hermetically 
sealed 

In any radio-active compensator, the 
current is produced by air ionization which 
vanes accordmg to the same laws as x-ray 
lomzation and, hence, is likewise subject to 
corrections for air density unless her- 
metically sealed In the sealed compen- 
sator the density variation is identical 
mth that m the air lomzatioa chamber, so 
that, when the two are used simultane- 
ously, the air density correction expen- 
mentally vamshes In such a case, how- 
ever, it IS of importance to know the air 
density for which the compensator cahbra- 
tion was made in order that the readings 
may be reduced by (2) to the standard 
density 

m rEMPERATURE AND PRESSURE COR- 
RECTIONS AS applied to IONOMETERS 

Whether the simple air density correc- 
tions which apply for the open-air ioniza- 
tion chamber are also apphcable to lomza- 
tion chambers which are not free ^m 
“wall effects,” is not known with a togh 
degree of certainty However, pending 
experimental proof, it has been umversally 


reebon when cahbrating an lonometer 
arises from the fact that lonometers are 
often used at temperatures and pressures 
other than those at which the calibrahoD 
is made If an lonometer receiving a 
given number of roentgens (r) at known 
temperature and pressure (pj gives 
a scale deflection of 0^, it would on re 
ceinng the same number of roentgens at 
some other temperature (f„) and pressure 
(jb„) give another deflection (S„) 


0 ^ 


0 

\273 -t- ^ 


(3) 


This correction is apphed at the tune of 
cahbration of the lonometer against the 
standard 

Since in general the atr density in the 
clinic iviU be vanable, a second correction 
/a be apphed by the radiologist may be 
necessary This is required if at the time 
the lonometer is used the temperature (I4) 
and pressure (pa) differ from the tempera- 
ture (/„) and pressure (p„) under which it 
was intended to be used Thus, 


„ / 273 -f tg p^y 

0,r - 0a (^273 q. X 


(4) 


= 0aC' 


lonometers of American manufacture 
are calibrated for use at 22° C , 760 mm 
mercury pressure For such, Equation (4) 
becomes 


0a, =-0a 


'273 + tg 
, 295 


X 




2 576 X 


273 


Pa) 


= BgC 


(5) 


The correction factor m (5) (quantity m 
parenthesis) is usually obtamable, for the 
range of temperature and pressure condi- 
tions ordmanly encountered, from a chart 
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by means of Equation (3) should be cor- 
rected to the conditions of temperature and 
pressure (/„, p^) for which it is intended 
that the lonometer be used When at any 
time the lonometer is to be checked by this 
control the deflection-time ratio must 
agam be determmed for existmg tempera- 
ture and pressure conditions {ta, pa) and 
this ratio by means of Equation (4) re- 
duced to the workmg conditions (i„, p„) 
By this means a check obtamed from a 
control of this type has a real significance , 
a good agreement between the imtial check 
and that obtamed later (both for condi- 
tions t„, p„) mdicatmg that the cahbra- 
tion of the lonometer has remained un- 
changed Capaaty controls have re- 
cently been mcorporated m certam lo- 
nometers which do not require corrections 
for temperature or pressure 

VI CONCLUSIONS 

Of the temperature-pressure corrections 


discussed, that to be apphed to the stand- 
ard ionization chamber — correctmg from 
0° C to room temperature — ^is by far the 
most important, under ordinary condi- 
tions it amounts to about -f 8 per cent 

In order to measure dosage accurately 
by means of an lonometer which has been 
cahbrated m roentgens, the folloYsung 
factors must be known (1) the tempera- 
ture and pressure for which it is intended 
that the lonometer be used , (2) the actual 
temperature and pressure at the time the 
lonometer is used 

In order to effect an accurate cahbration 
of an lonometer by means of a standard 
chamber the temperature and pressure at 
the time of cahbrabon need not be known 

The temperature-pressure correction to 
be apphed to an lonometer will vary from 
about —20 per cent to -+-40 per cent 
For extremes m temperature and for the 
low atmospheric pressures at high altitudes 
this correction may be as large as -+-7 0 
per cent 
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when recei\Tng r (roentgens), should be 
from Equation (3), 


6„ ~ Be 


2/3 -j' 

.273 + 



( 7 ) 


The number of roentgens per scale 
deflection of the lonometer (under condi- 
tions IS obtained by dmdmg 

Equation (6) by Equation (7) 


r /w /7G0 _ 273 -f 
B^ " Be \273 ^ / 


(S) 


V TEMPERATURE-PRESSURE CORRECTIONS 
APPLIED TO RADIO-ACTIVE TONOMETER CON- 
TROLS 

Smee lonometers are for the most part 
dehcate mstruments it is essential that 
some means be provided for occasionally 
dbedkmg their cahbration Radium or 
some other radio-active substance is usu- 
ally provided as such a control Smee the 
lomzation produced by the control follows 
the same law as for x-ray ionization, 


100 cm 



(A) CORRECTION FACTOR ° 



Fig 3 


It IS of interest to note that Equation (8) 
does not involve either the temperature 
(te) or pressure (pe) under winch the cah- 
bration IS made and that there is, there- 
fore, no need for knoivmg the temperature 
and pressure at the tune of calibration ' 


*® For all lonorneters of Amcnesn maniifacturc and 
for those calibrated at the Bureau of Standards is 
22° C and />, is 760 nun of mercury Equation (8) 
then becomes 


r_ 


Im ^5 
e. 273 


- (1 081) 



t W Nicholas of this laboratory has suggested and 
used a simple means of obtammg the air density corre<> 
tion ivithout actually measurmg the temperature bm 
pressure. A globule of mercury m a capillary tuM 
sealed at one end (Fig 3-A) iviU move accordmg to the 
air density in the tube which will, of course, va^ with 
temperature and atmosphenc pressure If, for «- 
ample, the tube has a uniform cross-section and the 


Similar temperature and pressure correc- 
tions are apphcable 

It is, therefore, recommended that air 
density corrections on radio-active con- 
trols be made m the same manner as the 
correspondmg corrections applied to lo- 
nometers At the initial calibration, the 
scale deflection produced by the radio- 
active control per umt tune (ratio of 
deflection to tune) should be found, and 


dobule is 100 cm from the sealed end each centimeter 
If mouon of the globule will represent about 1 per cent 
hange m air density givmg directly the wnrection 
,«cessary to apply to the ionization readings A 
lodilication of this suggestion would be to replare the 
mg tube by a capillary and bulb of known volumes 
Fie 3-R) so as to reduce the size of the apparatus 
uch a device may be mounted directl> on an lonom- 
ler for cooveiuence. 
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served m the superior duodenum which are 
fixed by the hepato-duodenal and hepato- 
cohc hgaments which maintam this de- 
formity Inasmuch as there are two fixed 
points in the superior duodenum together 


mampulation under the fluoroscopic screen 
Mampulation of the duodenum with the 
gloved hand is an important procedure 
which should be routinely employed in the 
mvestigation of the duodenum The visu- 




Fig 1 DiagraminaUc dravTing (a) o{ the normal duodenal curve, (6) illustrates 
the redundancy of the supenor duodenum Note the two fixed pomts at the 
two angulations The shaded area is the redundant loop producing the water- 
trap eBect, which retards the flow of the contrast meal Duodenal stasis occurs 
m this loop 


With unusual lengtherung, a ptosis m the 
mid-portion of the lengthened segment is 
produced, formmg a loop charactenstic of 
a water-trap The resulbng deformity of 
this anomaly is revealed as a “U,” “V,” 
or "M” shape of the superior segment 
Instead of the marked ptosis of the redun- 
dant part, occasionally, a shght saggmg 
or serpentine form may be noted 

It is important when making the ex- 
amination to place the patient m the 
proper position , this anomaly is best ob- 
served m the erect posture In most 
instances the obhque projection bnngs the 
malformation of the duodenum into view, 
inasmuch as the duodenum is nearly 
always directed posteriorly in this affec- 
tion On this account the extra loop may 
be overshadowed by the pylorus or other 
portions of the duodenum Frequently 
the redundant loop may not be visible m 
the anteroposterior position, and occasion- 
ally appears to coalesce with the cap or 
descending arm of the duodenum and thus 
may pass unrecogmzed The picture at 
first glance may appear to be due to an 
enlarged duodenal bulb or a diverticulum, 
but these may easily be ehmmated by 


ahzation of the entire duodenum is ex- 
tremely important smce other abnormah- 
ties may be found assoaated with redun- 
dancy This anomaly has been variously 
described as a ptosis, festoomng, idiopathic 
elongation, JW-deformity, or extra loopmg 
Considerable mterest has been mam- 
fested in this malformation because of its 
assoaation with the disturbance of mo- 
tihty of the duodenum, resulting in the 
production of duodenal stasis, irritable 
duodenum, duodemtis, and frequently with 
ulceration As a result of prolonged stasis 
m the duodenum it is not difllcult to pic- 
ture how this factor may easily play an 
important r6Ie m the production of such 
disturbances Therefore, this anomaly 
should be given careful consideration, as 
an early recogmtion is highly essential m 
order to ehnnnate the possibihty of associ- 
ated comphcations Duodenal stasis vary- 
ing from a shght to a moderate degree was 
observed in every instance No marked or 
unusual stenosis was detected The sta- 
sis, which m this mstance is due to the 
ptosed loop which retards the flow, differs 
from the usual type m that it occurs only 
in the loop, while the remaimng duodenum 



REDUNDANT DUODENUM- A ROENTGENOLOGIC STUD^ 

By MAURICE FELDMAN, M D , Baltimore, Maryland 
Assistant Professor of Gastro enterology, University of Maryland 


A vTitten m recent 

l«W\l duodenal anomalies 

The roentgen-ray exammation 
offers a reliable method for a thorough 
investigation of the duodenum Ab- 
normalities of this portion of the small 
bowel are frequently overlooked, pnnci- 
pally because of the fact tliat the examiner 
concentrates his attention on the first part 
of the duodenum It is quite probable 
that were the entire duodenum studied 
with the same meticulous care, many more 
instances would be discovered Anoma- 
lies of the duodenum are far more common 
than IS indicated b}' a surrey of the htera- 
ture Of these, the redundant duodenum 
IS of especial interest It is a condition in 
which there is usually an elongabon of the 
supenor porbon of the duodenum with a 
ptosis of the mid-porbon of the supenor 
segment resulbng m an anomalous loop 
Recently (1,2) we ha^e called attenbon to 
this malformabon and its chmcal signifi- 
cance, and have established this anomaly 
as a roentgenologic enbtj'’ 

The normal duodenum, about 27 cm in 
length, has a definite anatomic configura- 
bon in the form of a "C,” or incomplete 
circle In this anomaly the supenor as- 
pect of the duodenum is lengthened The 
duodenum lends itself easily for roentgen 
exanunabon, and any abnormality may 
readily be disclosed by this method of 
invesbgabon 

The duodenal cap or first porbon of the 
duodenum which normally represents the 
superior duodenum is surmounted upon 
the pylonc outlet It is about 5 cm m 
length and presents itself in the form of a 
cone , with its base at the pylorus and apex 
forming the first duodenal angle From 
the apex, the duodenum as a rule makes a 


sudden drop and is usually dnected to the 
nght of the cap and somewhat postenorly 
It IS held m place by the hepato-duodenal 
hgament, which represents the free margin 
of the lesser omentum In the redundant 
duodenum the normal configurabon is 
quite altered because of the marked elonga- 
bon of the supenor segment Any porbon 
of the duodenum may be mvolved, but this 
malformabon is more commonly found m 
the supenor part Smce the supenor 
duodenum is lengthened, another angle is 
formed to the nght of and postenor to the 
first angle, which is held in place by the 
hepato-cohc hgament The distance be- 
tween the two angulabons vanes accordmg 
to the length of the supenor duodenum and 
the size of the ptosed loop The elongated 
porbon of the supenor duodenum vanes 
m length from 5 to 10 cm , which measure- 
ment is exclusive of the bulb In some 
mstances sharp angulabons may exist, but 
no mstances of prolapse of the angles were 
observed m this study The resultant 
picture, as viewed roentgenologically, is a 
deformity of the supenor segment, fomung 
a water-trap effect m which the flow of the 
contrast meal through the duodenum is 
delayed 

The madence of this anomaly in the 
roubne gastro-mtesbnal roentgen examma- 
bon IS rather small, occumng m about 
2 5 per cent m our senes of cases 
Roentgen Examination — ^The fluoro- 
scopic method of exanunabon is the pro- 
cedure of choice, givmg by far the best 
visuahzabons of this anomaly The duo- 
denal cap or bulb is usually normal in size, 
but may occasionally be elongated Be- 
ginmng at the apex of the cap, the duo- 
denum, mstead of makmg a sudden drop 
to form the descending arm of the “C,” 

IS lengthened m its supenor aspect, form- 
mg an extra loop The descending arm of 
the duodenum is displaced to the nght and 
postenorly Two angulabons are ob- 


1 Presented before tbe American Congress of Radi 
logy at Chicago Sept 26-30, 1933 , . 

From the Gastro-enterological Section of the Uepart- 
lent of Medicme Umversity of Maryland, Baltimore 
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tlie position of these organs bear no special 
relationship to redundancy of the duo- 
denum 

The diagnosis of this anomaly must be 
based almost entirely upon a thorough 
roentgenologic exammation Although 
the condition is best recognized by fluoro- 
scopic exammation, it may also be recorded 
upon roentgenograms when the patient is 
placed m the proper position The fluoro- 
scopic study most satisfactorily reveals 
this anomaly m the upnght posture, 
viewed anteropostenorly, obhquely, and 
laterally The puddhng of the banum 
meal m the extra loop is the most stnkmg 
picture, which at once gives a clue as to the 
presence of a redundant segment of the 
duodenum On mampulation the pud- 
dhng disappears only to return on the next 
spurt of banum A double fixatibn of the 
supenor duodenum is presented m this 
group of cases which represents a congem- 
tal anomaly This fixation is due to the 
presence of pentoneal bands, represented 
by the hepato-duodenal and hepato-cohc 
hgaments 

Roentgenologically, the redundant loop 
may be simulated by a number of condi- 
tions, such as accessory pocket of a duo- 


denal ulcer, mverted duodenum, dilated 
duodenal bulb, duodenal diverticula, filled 
ampulla of Vater, duodenal adhesions, 
penduodemtis, and various other duodenal 
distortions and defonmties 

SUMMARY 

A roentgenologic study of the redundant 
duodenum is presented This anomaly, 
which occurred m about 2 5 per cent of 500 
routme gastro-mtestmal roentgen studies, 
IS far more common than is mdicated from 
a survey of the hterature it is a roent- 
genologic entity The supenor portion of 
the duodenum is the most common seg- 
ment mvolved The malformation pro- 
duces a loopmg of the redundant duo- 
denum which results m a water-trap effect, 
and presents a charactenstic roentgen 
picture Particularly significant is the 
association of duodenal stasis and imtable 
duodenum, with frequent occurrence of 
ulceration 
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IS perfectly normal Usually there is no 
dilatation of the lumen The stasis noted 
in this anomaly snnulates a water-trap m 
which the fluid remams at a certam level, 
even after the duodenum is completely 


denal cap, though normal m size, revealed 
evidence of imtabihty In many m- 
stances the cap showed a fibrillation 
transient uxegulanties, and shiftmg spastic 
defects Frequently it was difficult to 



Fig 2 Roeatgenogram demonstrating the typical picture of the redun- 
dant duodenum. The two fixed pomts in the supenor duodenum the two 
angulatwas, the extra loop, and the stasis are cdeariy shown 


emptied Gastnc motihty was not unduly 
mterfered with, and no gastnc retention 
occurred m our study No unusual or 
exaggerated retro-penstalsis was detected 
True wnthing was not observed, though a 
shght swaying motion was at times noted 
in the loop 

Duodemtis was found to be assoaated 
with this anomaly m a number of in- 
stances, wbile evidence of marked duo- 
denal imtabihty was noted m aU cases 
which came under observation The duo- 


differentiate cases in which there was 
marked irritability of the duodenum from 
the true form of duodemtis 

The presence of gastnc and duodenal 
ulceration assoaated with this malforma- 
tion IS a very significant observation 
Ulceration occurred m slightly over 41 
per cent of the cases m this senes 

It was of interest in this study to deter- 
mme the relation of the position of the 
stomach and colon to the redundant duo- 
denum this investigation revealed that 
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garding the results of honest errors in 
treatment or diagnosis The law does not 
expect us to be mfalhble and makes due 
allowance for the posstbthty of humans to 
err There are numerous decisions from 
courts m aU parts of this country, which 
state m exactly so many words that, "A 
physiaan is not an insurer of a cure” or of 
good results from his treatment or for the 
correctness of his diagnosis Consequently, 
we are not held hable for honest errors 
of judgment if our methods are along 
recognized hnes, and we have exerased the 
usual and proper amount of care and skill 
m the apphcation of these methods 
Many State Supreme Courts have rendered 
deasions which are unusually clear and 
fair to the medical profession, in their 
mterpretation of the statutes, common law, 
and other decisions (judge-made laws) in 
this regard It has been the wnter’s 
pnvilege to have appeared as a witness 
several tunes m the defense of physiaans 
charged with malpractice, and to have 
advised regardmg the conduct and defense 
of cases on numerous other occasions for 
alleged malpractice, and we are glad to say 
that we have found that nearly all of the 
presidmg judges m the trial courts in 
Illinois, Indiana, Iowa, Michigan, Nebras- 
ka, Ohio, Pennsylvama, and Wisconsm 
where we have been, are amenable to the 
apphcation of common sense principles and 
fan mindedness in this particular regard 
at least 

RES IPSA LOQUITUR? 

The doctrine of “Res ipsa loquitur" (the 
t hin g speaks for itself), when apphed to a 
roentgen-ray mjury, is one of the far-too- 
often-used dicta of the prosecutmg at- 
torneys It has been deaded m some 
States that this doctrine cannot apply 
when the alleged injury appeared after the 
use of the roentgen rays for therapeutic 
purposes, but may apply when the roent- 
gen rays were used for diagnostic purposes 
In a few States it has been held by the 
highest courts that this doctrine cannot 
apply at all, and in other States (Washmg- 


ton, notably),® ‘‘The court may refuse to 
apply that rule in its instructions ” It 
has been the wnter’s contention that this 
doctrme should never apply m this sort of 
case, and we have been able to help some 
m convmcmg courts to that effect How- 
ever, it is occasionally so evident — when a 
roentgen dermatitis appears after the use 
of the x-rays m a diagnostic procedure — 
that “the thmg speaks for itself” (or, as 
the lawyers have it, Res ipsa loquitur) so 
that unquestionably there may be occasion- 
ally a real responsibihty with the radiolo- 
gist, and, try as we may, errors occur, 
dermatites result, undemably, damage is 
done and these cases come up It is sur- 
pnsing that the lay techmaans who are 
domg so much of this work on their own 
responsibihty do not have more of these 
mjunes than they do Their apparent 
freedom must be due to what the Carmans 
speak of as “Mehr Gluck wie Verstand ” 

RESPONDEAT SUPERIOR 

In regard to the responsibility of physi- 
aans and surgeons who are employed ather 
full or part time by hospitals, corporations, 
or dimes, the courts are nearly unanimous 
m holdmg that the doctnne of “Respondeat 
superior" (the master is responsible) does 
not apply This is unquestionably sound 
and logical, because in the performance of 
oin professional duties we are not sub- 
ject to rules and mstructions as regards 
how and when we should perform those 
duties, as are other employees, and the 
employers must m the natural order of 
thmgs rely and depend entirely upon our 
judgment, for which they should not right- 
fully be held responsible m the event that 
we err or fad to apply the necessary degree 
of skill, knowledge, or judgment Among 
some of the recent deasions voiang this 
opimon are Borgeas vs Oregon Short Line 
Ry Co, eta] (Ore ), 236 Pac R 1069, 
Parsons vs Yolande Coal & Coke Co 
(Ala), 91 So R 493, Black vs Fischer 
al (Ga ), 117 S E R 103 and Momson vs 
Henke et al (Wis ), 160 N E R 


* Stickney vs Congdon et al , 228 Pac R. 849 
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relations and responsibilities of a 
radiologist to the law are as a general 
subject and in a general way, not much 
more nor less than those of any other 
medical speciahst 

A medical speaahst is legally defined as 
a ph3^siaan who applies himself to the 
stud}^ and practice of some particular 
branch of medicine Bemg emplo)’^ed bj'" 
patients or those representing them, be- 
cause of his peculiar or particular slall and 
knowledge in that branch of medicme, it 
naturally follows that his duty to his 
patients is not measured by the ordmaiy' 
or average skill and knowledge of physi- 
cians, because if he possesses no greater 
degree of skill or amount of knowledge m 
his specialty that does the average physi- 
cian, there would be no reason or motive 
for his employment, and possessing such 
additional and greater degree of skill and 
amount of knowledge it naturally becomes 
his duty to apply it 

Bnefiy and succmctty, the standard of 
skill and knowledge required by the law of 
a physician who holds himself out as a 
speaahst, is that degree of skill and knowl- 
edge which IS ordinarily possessed by 
physicians who devote special attention to 
the same speaalty, under similar condi- 
tions and m similar or hke locations, and 
with regard to the present state of medical 
knowledge Accordmgly, a radiologist 
who undertakes to make roentgen diag- 
noses or admimster roentgen or other 
radiation treatment, must exerase m such 
diagnosis and treatment, the same degree 
of care, skill, and knowledge as is custo- 
marily and usually exercised and apphed 
by radiologists m good professional stand- 
mg in the same or a smular locahty 

Inadentally, it would be well if this test 
of skill and knowledge was apphed to all who 


1 Read before the Chicago Roentgen Society, March 
3 1933 


hold thetuselves out as radiologists, and who 
accept employment as such, whether they are 
licensed physicians or mere pretenders, 
without medical education 

ESTABLISHED METHODS OF PRACTICE MOST 
BE FOLLOR'ED 

One of the most ngid rules regardmg the 
practise of medicine, and one pomted out 
and mentioned in many important legal 
deasions mvohmig this subject, is that 
physicians must follmv established methods 
of practice If a physiaan departs from 
recogmzed remedies or methods of treat- 
ment or of diagnosis, it is at his own penl 
and nsk, and if such departure results m 
mjury to the person so treated, the physi- 
aan will be hable for damages however 
good his intentions may have been A 
very good example of how this subject is 
viewed from the legal side is embodied m 
the followmg quotation from a decision by 
the Wisconsin Supreme Court * "In 
cases where there can be said to be a 
thoroughly estabhshed and usual method 
of treating a situation, meamng thereby 
that a certam mode of treament has been 
recogmzed, adopted, and followed by all 
physicians and surgeons of good standing, 
a departure therefrom would be clearly at the 
risk of the physician venturing to make the 
same ” 

It IS, of course, obvious that m order to 
make the phvsiaan hable because of a 
departure from estabhshed methods, such 
treatment or departure from estabhshed 
methods must have some deletenous effect 
or in some way have injured the patient, 
and this must be proven 

THE LAW ALLOWS FOR ERROR 

A subject not infrequently brought up 
for discussion m malpractice suits is re- 


» Allen w Voje 114 TOs 1 89NWR 924 
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Exceptions to this nihng occur, however, 
one such case being The Lincoln Park Coal 
and Bnck Co , vs Industnal Commission 
et al (111 ), 148 N E R 79, where an 
employee was required to have a roent- 
genographic examination made by the coal 
and bnck company's physician In this 
case the supreme court looked upon this 
physician as the agent for and of the 
employer and the court deaded that the 
employer was responsible for the alleged 
roentgen injury Other deasions holding 
similarly are Gamson vs Everett el al 
(Neb ), 199 N W R 30, which was a dram- 
age tube case, McMahon vs Carohna 
Spruce Co (N C ). 105 SER 439, a 
fracture case and Brown vs Smclair Refin- 
ing Co (Okla ), 206 Pac R 1942 

In Wethenngton vs Jenmngs (Mass ), 
149 NER. 201, the Supreme Judiaal 
Court of Massachusetts deaded that the 
radiologist in charge of the x-ray depart- 
ment of a hospital was not responsible for 
error on the part of the techmaan who 
admmistered a roentgen treatment and 
left out a filter Both the physiaan and 
the nurse were employees of the hospital 
but the techmaan was not m the employ of 
the physiaan, who was the defendant m 
this case Mamfestly he should not be 
held responsible for the acts of a fellow- 
employee, even if he wrote the prescnption 
for the treatment, espeaally if his pre- 
scription was not properly filled 

OWNERSHIP OF THE ROENTGENOGRAMS 

The position of the roentgenologist m 
regard to the question of the ownership of 
the films or plates has come up for more or 
less discussion for many years, and imtil 
qmte recently has never been deaded by 
any court of record Several deasions 
have been recorded wherem it has been 
adjudicated that photographic negatives 
belong to the person, firm, or corporation 
who made them, and the writer has on 
several occasions been the cause of the 
withdrawal of legal proceedings aimed to 
force the dehvery of roentgenograms to 
plamtifis m malpractice smts, by merely 


quotmg these deasions, and our own 
arguments which have been expounded at 
numerous times before medical meetmgs 
Recently, however, two deasions by 
Michigan courts seem to put the ownership 
clearly and flatly m our hands, where the 
same nghtfully belongs We have for 
years maintamed the position that all 
negatives, plates, films, prmts, etc , are as 
much a part of the records of the case as 
are the history sheets, and that as such 
they are the property of the physiaan, 
hospital, laboratory, or clinical group 
that caused them to be made No court 
or attorney has thus far deemed it wise to 
force any contrary action, although several 
times we have been threatened with legal 
action To fortify our position m this 
particular, it is only necessary that we 
have all our bill heads and statements read 
"Roentgen exammation” mstead for 
"films,” “plates,” or “pictmes ” If that 
IS done, we have the evidence that the 
exammation was what was charged for and 
naturally the records should remam m the 
hands of the maker of them, just as does 
the record of blood counts, etc 

WE MAY REFUSE TO RENDER SERVICES 

Like all other physiaans, a radiologist 
may dechne or refuse outnght to render 
services, and he is not legally required to 
render his semces should he for any reason 
prefer not to do so 

However, if he has agreed to render 
services, he has assumed a contract so to 
do and he is hable for any damages which 
may result from a failure to fulfill or com- 
plete his contract 

Any physiaan m undertakmg to treat or 
diagnose the condition or ailment of any 
patient, by imphcation contracts and 
agrees that he possesses a reasonable 
amount of skill and knowledge, and that 
he will apply that skill and knowledge with 
ordmaiy care and dihgence If there is 
any doubt, he is required to use his best 
judgment All of these statements apply 
to radiologists, and, m addition, they are, 
as speaahsts, expected to have more than 


EHRLICH MULTIPLE MYELOMA 


419 


would lead one to construe injury as a di- 
rect factor and it is notable that m several 
cases first attention was drawn to the ex- 
istence of th^ disease by some such cause 
In Simmond’s case a fracture of the arm 
seems to have played a rdle, while in two 
of Verse’s cases there seems to have been 
antecedent trauma In his first case, the 
lumbar spme was mjured and it was there 
that the most marked pathologic changes 
were later found , m the second case, a nb 
was fractured by a blow m the chest ” 

The presence of Bence-Jones albumo- 
suna is a helpful diagnostic pomt, but it 
IS not altogelher pathognomomc of mul- 
tiple myeloma Kahn quotes Bogys and 
Guthne, who expressed a view that Bence- 
Jones protemuna is not essentially de- 
pendent upon one disease, but is a mam- 
festation of disturbances of bone marrow 
affecting endogenous meta,bohsm 

Differential diagnosis is clmically neces- 
sary from special varieties of tabes dorsa- 
hs, metastasis from the adrenals, breast, 
thyroid, or lung, osteomalaaa, Paget’s 
disease, syphihs of bone, multiple endo- 
thehoma, Hodgkm’s disease, and lym- 
phosarcoma Smce multiple myeloma 
may occasionally accompany other ma- 
hgnancies, espeaally breast carcmoma, the 
differential diagnosis may be most diflS- 
cult 

The prognosis is poor The duration 
of hfe has vaned from eight months to 
from eight to eleven years, with an aver- 
age of less than two years Death has oc- 
curred from pneumoma and from asthema 
X-ray treatment in hght doses reheves the 
pam markedly and may prolong hfe Bel- 
den, m 1925, reported the case of a woman 
of 58, who for three years had had numer- 
ous pathologic fractures, which united 
rapidly and well Progressive secondary 
anemia and Bence-Jones bodies were pres- 
ent The patient was still alive at the 
time the case was reported 
In the New York City Cancer Institute, 
Department of Hospitals, we have had 
about 9,500 adnussions since the incep- 
tion of the Institute m 1923, ivith 127 
pnmarj' bone tumors, among which were 


seven cases of multiple myeloma Of 
these, three had positive biopsy or autopsy 
findings, and in the others the diagnosis 
was indicated by the climcal findmgs The 
writer, m over ten years' experience in 
charge of the X-ray Department in the 
U S Veterans’ Bureau, New York City 
Regional Office, has had only one case of 
multiple myeloma m about 60,000 x-ray 
exammations, showing the ranty of the 
condition m dimes and departments where 
cancer is not the paramount issue 

CASE REPORTS^ 

Case 1 B E , No 5,763, white, male, 
medical student, adrmtted July 24, 1929, 
complamed of a swelhng on the left side of 
the chest and pam m the left chest, which 
was constant and mcreased on deep m- 
spuation He was treated for pleurisy 
until the swelhng grew larger In Febru- 
ary, 1929, the tumor on the left side of the 
chest had been removed at Israel Zion Hos- 
pital On operation, a soft spmdle-shaped 
tumor, adherent to the fifth nb and m- 
vadmg the muscles and penosteum, was 
excised and the nb curetted Laboratory 
exammation showed the tumor to be a 
myeloma While in hospital, the patient 
developed a hematogenous nephntis He 
was often seized with severe attacks of 
pam m the lumbar region, accompanied by 
a board-like ngidity of the abdommal 
musdes X-ray exammation of the gen- 
ito-unnary tract revealed no unnary cal- 
cuh FoUoivmg this, the entire skeleton 
was x-rayed and found to be negative 
The patient received x-ray therapy to the 
chest and back, and the pam m the chest 
and lumbar region subsided After he 
left the other hospital on March 12, 1929, he 
began to lose weight rapidly and became 
so weak that he was forced to remain m 
bed He had frequent high temperature 
and sweats Durmg the next few months 
he had frequent attacks of pam of a draw- 
ing character in both thighs and m the 
nght lower chest, the latter worse upon 
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ULTIPLE mveloma is a primary 
malignant tumor of the bone mar- 
row, charactenzed by multiple 
foa, pam, spontaneous fractures, Bence- 
Jones albumosuna, anemia, and asthema 
It occurs chiefly in the nbs, spme, sternum, 
and pelns of adults It is uncommon m 
occurrence, insidious in onset, difflcult to 
diagnose, and the prognosis is hopeless 

Historical — ^Bence Jones, in 1^6, first 
isolated a body m the urme which now 
bears his name The disease was first de- 
senbed bj'- MacIntyre, m 1850, under the 
term “molhties ossmm ” The name "mul- 
tiple myeloma” was given by Von Rus- 
tizky, m 1873, to the Bence-Jones pro- 
teinuna and the multiple bone tumors 
Kahler gave a remarkable desenption of 
the disease m 1884 and many still call it 
by his name In 1905, Woods was able 
to collect 30 cases, m 1907, Permm bad 
found only 40 cases, and Martmi, m 1916, 
collected 204 case records With the more 
extensive use of the x-ray, diagnosis was 
made more simple and, m 1927, Geschick- 
ter and Copeland collected 425 cases, 13 
of which were their own 

Pathology — Grayish and reddish masses 
appear simultaneously m spongy bone or 
in the medullary canal and, as they slowly 
grow, excite active resorption of the bone 
Subsequent bendmg and breaking of the 
bone take place, due to the loss of mmeral 
salts Gradual thinnmg and perforation 
allow pathologic fractures to occur, though 
they are accompamed by httle or no pam 
and are followed by soft tumor masses over 
the bone Wilham G MacCallum, m 
1901, arrived at the foUowmg conclusions 
concemmg multiple myelomas The tu- 
mors are distmgmshable from other ma- 

iRead before the Radrologicaf Society of Noi^ 
America at the Eighteenth Annual Meetmg at Atlantic 
City Nov 28-Dec 1, 1932 


hgnant tumors by their mode of growth 
and the absence of metastases, myelogemc 
sarcomas m particular by their multiphcity 
and the uniformity of their component 
cells, giant cells and spmdle cells being 
practically absent The resemblance of 
the myeloma cells to those of the bone 
marrow and, espeaally the great macro- 
scopic resemblance of the tumors to the 
adjacent bone marrow, from which they 
can scarcely be dehneated, have given 
nse to the opinion that they spnng from 
some of the bone marrow cells ” 

Codman, m 1925, subdivided multiple 
myeloma mto four groups (1) lympho- 
cjdic, (2) myelocytic, (3) erythroblastic, 
(4) plasma cell In 1927, Longcope added 
a fifth group, the myeloblastic type 
Nephntis is common Some cases of 
amyloid degeneration of the spleen, hver, 
and kidnej^s are noted No soft-tissue 
metastases are made out, although direct 
contiguous soft-tissue mvasion is possible 

Roentgenology — The lesions are seen to 
be punched-out, rarefied areas, not con- 
fluent, varying m size, and widely scattered 
through the skeleton The cortex is not 
destroyed, but expansion of the shaft may 
be noted Pathologic fractures are com- 
mon 

Diagnosis — ^The condition occurs in pa- 
tients from 40 to 60 years of age, predomi- 
nantly m males Onset is insidious, 
begfinnmgwith vague rheumatic pams, more 
common m the back Whitlock, in 1924, 
suggested that these back pains are caused 
by erosion of the penosteum or adjacent 
nem'^es In many cases there is a previous 
history of typhoid or malana In cases m 
which pam is absent or mini m al, the roent- 
gen findings may be noted dunng roentgen 
study of some mtemal organ or examma- 
tion foUowmg trauma Kahn, m 1914, 
stated "Often the sequence of events 
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Fig 1 Case 2 Fusiform cystic eolarge- 
ment m the head of the right second metacar- 
pal, with distal destruction of the cortex 


Fig 2 Case 2 Irregular rarefied circular area ra 
sternum just below the angle of Ludwig 


nation of the sinuses showed nght pansi- 
nusitis 

On March 22, 1930, biopsy from nose 
lesion (shde borrowed from Manhattan 
Eye, ]^, and Throat Hospital) was 
diagnosed as large round-cell sarcoma by 
Dr Douglas Symmers, Director of Divi- 
sion of Patholog>', Department of Hospi- 
tals 

On May 16, 1930, and again on Oct 
24, 1930, x-ray examination of the chest 
showed irregular tuberculous productive 
changes m the upper portions of the upper 
lobes Therapy consisted of intra-nasal 
radium, with several apphcations of a na- 
sal sound (280 me -hrs on April 9, 1930, 
and 1,157 me -hrs on Apnl 12, 1930) X- 
ray therapy was admimstered to the face 
and nose (2,400 r) from March 22, 1930, 
to April 5, 1930, while 2,400 r more were 
given from Jan 26, 1931, to Feb 27, 1931, 
because of recurrence of bleedmg 

On Aug 6, 1931, the nasal condition 
was improved Examination showed a 
shght redness of the mucosa of the nght 
nans, a protuberance about 1 X 0 5m, 
hard, uregular, and bony m consistency, 
was noted m the upper part of the sternum 
and to the left of the midhne, another 
protuberance, flatter, but of about the 
same consistency, shape, and appearance, 
an inch below the first, but more m the 
midUne , a hard and tender swellmg of the 
nght hand just at the proximal jomt of the 
index finger (the patient gave a historj'- of 


stnkmg that part of the hand about three 
months before) 

X-ray examintions m August, 1931, 
showed an irregular locahzed type of rare- 
faction in the tmddle and outer portions of 
the nght clavicle and the sternal end of the 
left clavicle (Fig 1) In the head of 
the nght second metacarpal and adjacent 
part of the shaft, there was seen a fusiform 
enlargement of irregular cystic multilocu- 
lar type, with destruction of the cortex 
distally The proximal phalanges showed 
a similar but more locahzed rarefaction 
without cortical involvement The same 
was seen m the lower end of the nght ra- 
dius (Fig 2) The sternum showed an 
irregular, circular, rarefied area just below 
the angle of Ludwig, and a similar deposit 
was made out m the left ischium, m the 
body of the last lumbar vertebra, and in 
both tibiae, where the lesions appeared 
larger m size 

On Aug 28, 1931, the protuberances 
were seen to be growmg larger, and a red- 
ness and swelhng were noted on the nght 
inner antenor surface of the middle of the 
tibia To palpation, it was warm and ten- 
der, signs which, the patient said, accom- 
pamed the lumps on the chest wall (Fig 
3) 

X-ray therapy was given to the legs, 
sternum, and nght hand (2,400 r) from 
Sept 23, 1931, to Oct 26, 1931 

Further x-ray exammation on Oct 5, 
1931, revealed numerous punched-out 
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respirafaon and presstire In June, 1929, 
he received anotter senes of radiation to 
the chest, neck, and head, but the pains 
did not subside The rest of the history 
is irrelevant 

Physical examination showed an ema- 
ciated, anermc young man, who appeared 
to be very weak The lower right portion 
of the chest appeared to be widened an- 
tenorly and laterally, with tenderness to 
pressure over this area In the left side, 
there is a post-operative scar, 3 5 mches 
long, between the fourth and fifth nbs 
A portion of the fifth nb appears to have 
been removed and m its place a newly 
formed bony disc may be palpated The 
abdomen shows ngidity of the recti mus- 
cles Otherwise the physical examination 
IS negative 

Progress Notes — On July 25, 1929, urm- 
alysis showed urme negative for albumm, 
sugar casts, and red blood cells specific 
gravity, 1 OOS Sputum was negative for 
tuberculosis 

On July 26, 1929, \-ray exammation of 
the chest and skeleton (mcludmg skull) 
showed an mcrease m the vertical diame- 
ter of the left fourth and fifth nbs, with 
irregular rarefaction of punched-out va- 
nety This was seen m lesser concentra- 
tion, scattered through the rest of the nbs 
Irregular productive tuberculous foa were 
noted m the apices 

On July 28, 1929, the blood count was 
as follows Hemoglobm, 55 per cent, red 
blood cells, 3,000,000, white blood cells, 
3,200 

On Aug 5, 1929, no change was noted 
m the general condition, the patient run- 
nmg an irregular type of fever A small 
exostosis was felt in the temporal region 

On Aug 21, 1929, cystoscopy showed 
normal findmgs, except that urme from 
the nght ureter had a pinkish tmge Urea, 
right kidney, 9 per cent, left kidney, 10 
per cent Microscopic exammation, nght 
side, few red blood and epithehal cells, 
left side, the same but shghtly fewer m 
number Gastro-mtestmal x-ray exami- 
nation showed gastnc atony, but no or- 


gamc lesion of the stomach A shght 
non-productive cough was noted 
On Aug 25, 1929, the pabent coughed 
up blood-tmged mucus and a few crepi- 
tant rdles were heard over the nght apex 
On Aug 26, 1929, an x-ray study of the 
chest showed no change in the nb condi- 
bon, but an mcrease m the lung involve- 
ment was noted Wassermann test was 
negative On this day the patient was 
discharged at his own request 

Comment — ^The age of this pabent is 
excepbonal for mulbple myeloma Other- 
wise the chmcal course and symptoma- 
tology conform to the typical story 
Case 2 M C , No 6,303, pohceman, 
age 55, was adnutted March 14, 1930, with 
a complamt of shght bleeding m the throat, 
dnppmg down from above onto the tongue, 
bleedmg from the nasal pharynx, and oc- 
casionally m shght degree from the nght 
nostnl The condibon had begun five 
months before admission, the frequency 
of the hemorrhages mcreasmg with tune 
For the year premous to admission he had 
been troubled with mcreased lacnmabon 
of the nght eye There was no history 
of trauma about the nose The case bad 
been referred from the Manhattan Eye, 
Ear, and Throat Hospital, where biopsy had 
been performed The pabent’s past history 
was as follows appendectomy and pen- 
tombs, ten years previously, glands re- 
moved from nght side of neck, twenty 
years previously The family history was 
irrelevant The local condibon showed 
that m the nght nasal fossa, at the ante- 
rior end of the middle turbmate, there was 
a large area covered with dry blood, the 
left nasal fossa was somewhat reddened, 
otherwise normal, the throat and tonsils 
were somewhat reddened, the larynx was 
somewhat swollen, no palpable glands 
were felt m the neck, there was a firm 
fullness m the left supraclavicular fossa 
The sputum was negabve for tubercle 
bacilh Numerous streptococci (m short 
cbams) and diplococa were found 
Progress Notes — On March 14, 1930, 
Wassermann and Kahn tests were nega- 
tive On March IS, 1930, x-ray exami- 
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]omt A tumor at this ]omt had been re- 
moved at Mount Smai Hospital four 
months before and he was able to make 
his way about on crutches A shde made 
at the tune of biopsy, borrowed from Mt 
Smai Hospital, shows reticulum cell lym- 
phosarcoma Five weeks before admis- 
sion, the right knee began to swell and be- 
came tender On admission, he was un- 
able to move the knee or to endure pres- 
sure of the palpatmg hand For about 
twenty years the patient had complamed 
of mdehmte gastric distress Physical 
exammation showed a well nounshed 
adult male, lymg quietly in bed Any 
motion of the lower extrenuties caused 
excruaatmg pain There was a two-mch 
hnear scar over the mner malleolus of the 
left ankle The nght knee showed a fusi- 
form swelling over aU aspects, with ex- 
treme tenderness extending down the an- 
tenor surface of the nght leg to the middle 
third There was a small protuberance 
about two mches above the outer end of 
the nght eyebrow, no tenderness of the 
skull, a soft nodule, apparently a seba- 
ceous cyst about two-thirds of an mch m 
diameter, was situated about the left lab- 
ionasal fold There was para on pressure 
over both humen, femora, and iliac bones 

Progress Notes — The patient received 
x-ray treatment at Mount Smai Hospital 
over both ankles, the nght mguinal area, 
and the nght elbow from July 31, 1930, to 
Jan 8, 1931 

The x-ray report of Feb 3, 1931, re- 
veals generahzed destructive bone changes 
throughout the skeleton, mduding the 
skull (Figs 4, 5, and 6) 

On Feb 11, 1931, the Wassermann test 
was negative On Feb 12, 1931, the pa- 
tient expenenced mcreased pain all over 
the skeleton 

On Feb 19, 1931, he was monbund and 
cyanotic and the next day he died 

Commoit — In this case, the chmi-g ) 
course favors the impression of multiple 
myeloma However, there is a division 
of opimon, from the microscopic study, 
m the differential diagnosis between reticu- 


lum cell lymphosarcoma and reticulum 
cell multiple myeloma 
Case 4 G H , colored male, age 42 
years, admitted Oct 21, 1931, with the 
chief complaints of pam in the back and 
nght hip followmg injury six months be- 
fore, and weakness In Apnl, 1931, the 
patient fell down a flight of basement 
stairs, striking on his nght hip He was 
confined to bed for about two weeks, after 
which the doctor sent him to the hospital, 
where he was kept in bed for three months 
The patient continued to have pain in the 
lower spme and nght hip No mconti- 
nence no blood m the unne At time of 
adrmssion to the New York City Cancer 
Institute he felt a httle better but could 
not walk unless he had support There 
was no loss of weight, the bowels were 
regular Physical exammation showed an 
obese colored man, appeanng to be lame 
The head was negative, there was no 
adenopathy m the neck nor thyroid en- 
largement The chest was negative, the 
heart and lungs were clear, the abdommal 
wall was so very thick that palpation was 
unsatisfactory, no masses were detected 
There was an ovoid, shghtly movable and 
tender mass m the nght grom, measurmg 
about 1X15 mch, which was apparently 
the nght testicle that was nussing from 
the scrotal cavity, the left testide was 
normal Rectal examination of the pros- 
tate showed it to be enlarged, but not hard, 
there were no lesions m the rectal wall 
Progress Notes — On March 28, 1932, 
followmg a course of x-ray treatments, 
the patient stated that the pam m the small 
of the back had dimmished 
X-rav exanunations (Fig 7) on Sept 29, 
1931, and Oct 7, 1931, showed an irregular 
extensive rarefaction m the pdvis and 
femora and also in the shafts of the humeri 
and m the scapulae A localized area ap- 
peared m the lower end of the left ulna 
(The patient was referred to us for x-ray 
diagnostic work from a City Hospital Dis- 
pensary and was subsequently adnutted 
to our Cancer Institute on Oct 21, 1931 ) 
On Nov 5, 1931, x-ray exammation of 
the spme showed that in the left lateral 
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Fig 4 Case 3 Irregular rarefied lesions in the fem- 
ora tibis and fibulae 



Fig 5 Case 3 Irregular rarefied lesions in the bones of Fig 6 Case 3 Large rarefied areas m 
the forearms frontal part of the skull 


areas of rarefaction m the bones of the 
forearms, the humen, and the skull 
On Nov 4, 1931, the peine pathology 
showed an mcrease m size and there was 
also some evidence of pathology m the 
upper end of the nght femur 

On Nov 11, 1931, the patient experi- 
enced a recurrence of the bleeding A 
large area of ulceration was seen on the 
outer wall of the nght nasal fossa, parti- 
cularly mvolvmg the middle turbmate 
This area was covered with a greenish 
gray mucopurulent slough 

On Dec 2, 1931, the paPent had m- 
creased pam m the lower part of the left 
pbia, and bleedmg from the nose contm- 
ued Numerous urine exanunaPons were 
negaPve for Bence-Jones protein Nu- 
merous blood counts were taken, but they 
were not significant 


In December more therapy was begun 
to the same areas treated before (the legs, 
sternum, and nght hand), but was stopped 
at 400 r umts because of the paPent's trans- 
fer to BeUevue Hospital 

On Dec 28, 1931, the paPent was bleed- 
mg profusely from the nose After pack- 
mg, be was sent to Bellevue Hospital for 
transfusion and further treatment 

Comment — This case is atypical in that 
Its onset was marked with nasal bleedmg 
three years prior to the objective bony 
changes and the begmnmg of pain This 
man persisted in his work as traffic pohee- 
man until the recurrence of nasal bleedmg 
forced him off duty 

Case 3 AS, No 7,400, butcher, age 
40, was admitted Feb 3, 1931 Su. 
months before adimssion the man began to 
limp and to have pam m the left ankle 
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Fig 11 Case 6 Irregular destruction m the right side of the 
sacrum and ihum from crest to acetabulum 


Fig 12 Case 6 Great en- 
largement of the sternum below 
the angle of Ludwig in anteropos- 
terior diameter by an osteoid 
spongy material 


the bone involvement was not present 
originally and that it gradually mcreased 
Case 5 G R , No 8,788, male, age 57, 
was admitted to the New York City Can- 
cer Institute on Jan 1, 1932 One year 
previous to admission he had received an 
mpiry to the nght chest and he had smce 
siiffered from contmuous pam there No 
cough or expectoration, appetite poor 
Smce receiving high voltage treatment at 
Memonal Hospital durmg the previous four 
months, he has vormted three tunes a day 
He also received twelve mjections of Col- 
ey’s serum The pam m the right chest 
IS worse when he stands up and also when 
he tries to work (dishwasher by occupa- 
tion) Had biopsy m the nght frontal 
area four months ago Rest of history 
irrelevant 

Physical E\amiiiatwn — Patient is an 
anenuc Greek, twenty years m U S A , 
speaks English imperfectly, appears to 
be normal mentally Eyes pupils equal 
and react to hght and accommodation 
Ears, nose no discharge Teeth pyor- 
rhea alveolans and bleeding from gums 
Mucous membrane looks healthy Thy- 
raid not palpable Chest resonant, 
with vesicular type of breathmg, few 
rMes at nght base postenorly, no aden- 
opathy, rest of examination negative 
On Feb 12, 1932, the temperature was 
106° F , on Feb 13. 1932, he still had 


high temperature, pulse dicrotic, general 
condition very poor On Feb 14, 1932, 
the patient died 

On Feb 6, 1932, the Wassermann had 
been negative On Feb 3, 1932, x-ray ex- 
ammation of chest, skeleton, skuU, and long 
bones was as follows (Fig 9) There was an 
irregular extensive mtercommunicatmg de- 
structive mvolvement observed m the skull, 
chiefly m the frontal panetal at the vertex 
and Edso present m the occipital area The 
margins of the lesion were well defined m 
the occipital region, espeaally appearing 
isolated m character The lesions vaned 
m size from a pmpomt to the largest ag- 
gregation m the frontal area measurmg 
9X6 cm m extent There was curva- 
ture of the cervical spme, with convexity 
to the left m the upper thoraac region, and 
a distmct vertical compression m the body 
of the mnth thoracic vertebra Bodies 
of the lower thoracic vertebrae were some- 
what diffusely increased m density m the 
posterior projection The lateral view 
showed an irregularly dimmished density 
m the bodies of the vertebrae and an ur- 
regulanty of the cancellous tissue arrange- 
ment Pelms (Fig 11) An irregular de- 
struction was present mvolvmg the right 
side of the sacrum and ilium from the 
crest down to the acetabular run Irregu- 
1^ punched-out areas and rarefaction were 
made out m the left humerus, radius, and 
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Fig 7 Case 4 E\tcnsivc multilocular rarefaction 
of pelvic bones and femora 



8 Case 4 Irregular rarefaction and di- 
minished mtervcrtebral disc space betvreen the 
tenth eleventh and twelfth thoracic vertebne, 
with upward and forward angulation of the twelfth 
thoracic vertebra 



Fig 9 Case 5 Irregular extensive inter- Fig 10 Case 6 Irregular rarefaction, with 
communicating, destructive lesions in the skull at swelling in the nght first, fourth, seventh and tenth 
the vertex, ■varying in size nbs, and also m the left second and surth nbs 


portion of the bodies of the tenth, eleventh, 
and twelfth thoraac vertebrte there ap- 
peared an irregular rarefaction, with ap- 
parent haziness and diminished mter- 
vertebral disc space between the eleventh 
and twelfth thoraac vertebrae This co- 
mcided with apparent angulation of the 
twelfth thoraac vertebra upward and 
forward The lumbar spme did not show 
any d efini te changes The upper portions 
of the sacrum revealed a di^se irregular 
rarefaction similar to that m the pelns 
In the posterior view there was an irregu- 
lar rarefactive mvolvement of the portion 
of the nbs visuahzed, most marked m the 
left tenth, eleventh, and twelfth nbs 
The skull showed small irregular rarefac- 
tive lesions throughout, most pronounced 
m the upper panetal region At this 
tune the mvolvement of the scapula and 
upper ends of the hiunen seemed more pro- 
nounced The bones of the forearms did 
not show any changes smee the last exami- 
nation The Wassermann was negative 


On admission, the unne was cloudy, specific 
gravity 1 024, acid, 2 plus albumin On 
March 28, 1931, the blood count had been 
hemoglobin, 85 per cent, white blood cells, 
7,500 X-ray treatment (1,000 r) -was 
given over the nght hip and nght lumbar 
spme from Oct 29, 1931, to Nov 9, 1931, 
over lower thoraac area, both shoulders, 
nght and left lateral skull, and left wnst 
(6,000 r), from Nov 24, 1931, to March 
4, 1932, over lower thoraac region (600 r, 
mcomplete), from March 28, 1932, to 
Apnl 1, 1932 The patient has failed to 
return for follow-up study and treatment 
Comment — ^Although biopsy was not 
obtamed, yet the course of the symptoms 
following the onset comade with the cases 
of Sunmond and Vers6 quoted by Kahn 
m which the trauma preceded the condi- 
tion In tbtt} case a comparison of our 
findmgs with the negative records from 
the hospital where the patient was con- 
fined for three months prior to admission 
to our Institute, shows conclusively that 
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mass IS present over the nud-stemal re- 
gion, extendmg into both breasts in the 
upper inner quadrants, ■which is divided 


creased in density around the left fibula, 
upper part, 'the lateral margin of this ar^a 
being irregular These findings indicate 



Fig 13 Case 7 Isolated rarefied Fig 14 Case 7 Isolated rare- 
areas in pelvis and femora fied areas in humen 


by an mdentation in the midhne It is 
firmly fixed to the sub3acent tissues and 
extends m a diffuse mass mto the epigas- 
tric region The hver is enlarged, the 
rest of the abdomen is negative K soft 
tissue mass is felt in the upper lateral as- 
pect of the left leg, firmly fixed to the bony 
tissues 

X-ray exanunation (Sept 15, 1932) of 
the chest showed the follo’wing There is 
greatly increased density m, and increased 
width of, both hilus areas There are ex- 
tensive tuberculous lesions of the fibrotic 
and productive types in the upper lobes of 
both lungs The cardiac shadow appears 
to be greatly enlarged m the transverse 
diameter Several rounded shadows ap- 
pear in the superior mediastinum (Fig 
12 ) Sternum The body of the sternum 
is greatly thickened in the anteroposterior 
diameter, the thickened region being filled 
m with an osteoid material which extends 
irregularly downward into the upper ab- 
dominal wall region There is loss m 
identity between the cortical and medul- 
lar}^ regions m the lower part of the ster- 
num Left leg The soft tissues are m- 


mahgnant mamfestations in the mediasti- 
num, which, in view of the unusual 
sternal and left leg pathology, suggest 
lymphosarcoma 

The Wassermann test was negative 
Blood count was as follows hemoglobin, 
65 per cent, red blood cells, 3,240,000, 
white blood cells, 5,000 Unne showed 
alburmn 3 -|- , specific gravity, 1 003 , red 
blood, epithehal, and pus cells, Bence- 
Jones protein absent 

Comme7it — ^This case illustrates the dif- 
ficulty of differential diagnosis Roent- 
genologically the isolated sternal lesion 
suggested l-ymphosarcoma, but the micro- 
scopic shde demonstrated myeloma, and the 
soft tissue leg tumor may have been merely 
a comcidence We hope to report a biopsy 
from the leg at a later date 

Case 7 C F , No 9,717, housewife, 
age 52, was adnutted to the New York City 
Cancer Institute, Sept 26, 1932 She 
was referred here for post-operative treat- 
ment 'two weeks followmg a mastectomy 
for malignancy Pnor to the mastectomy 
she had noted a shght redness of the nght 
breast, ■with a lump in it and some swelhng 
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ulna Ribs (Fig 10) An irregular rare- 
faction of similar localized type was visu- 
abzed in the chondral end of the right 
first nb A large bulging was seen in the 
postenor central portion of the right 
seventh nb, with irregular rarefaction m 
its center An irregular destructive in- 
volvement of similar rarefactive t3T)e, with 
a breaking of the capsule, was observed in 
the antenor a\illar)'^ portion of the right 
fourth nb A similar moderately large 
area of rarefacfaon appeared in the pos- 
tenor axillary portion of the nght tenth 
nb In the left side of the central pos- 
tenor portion of the sixth nb there ap- 
peared a similar large bulging, vnth loss 
of calcium substance This was also ob- 
sen^ed m the antenor condylar portion of 
the left second nb The rest of the nbs 
showed diffuse change in density, inth a 
small area of rarefaction The lungs were 
clear There uere extensive multiple foci 
of multiple myeloma The unne showed 
an occasional red blood cell but was other- 
wise negative The blood count on Feb 
2, 1932, was as follows hemoglobin, 65 
per cent, red blood cells, 2,900,000, 
white blood cells, 2,500 

Biopsy at Memonal Hospital showed 
tissue from skull, myeloma , cells not typi- 
cal, but approach the plasma-cell structure , 
much foreign body reaction due to bone 
absorption 

Autopsy — Head Irregulanty noted m 
left frontal region Heart Aorta shows 
atheromatous changes Lungs free, both 
upper lobes and left lower lobe well aerated 
Right middle and lower lobes show some 
congestion, with areas of patchy consohda- 
tion and grajush discoloration Cbest 
Several nbs show locahzed swellmg m dif- 
ferent locations — the left second nb m the 
antenor portion, the fourth nght nb in 
the antero-axdlary hne, the sex’^enth nght 
nb m the postenor portion, etc Spleen 
Rather fibrotic and small Gall bladder 
Contams stones, ducts are patent, rest 
of the tissues are normal Pathlologic 
diagnosis multiple myeloma and lobular 
pueumoma Histologic diagnosis Atypi- 
cal plasma-cell myeloma of bone and lobu- 


lar pneumoma Report from Memorial 
Hospital (review of slides of autopsy by 
Dr F IV Stewart) “Oil emulsion shows 
cells are atypical plasma cells An absent 
Bence-Jones means nothmg smce fully 
one-third of the myelomas never show it 
or show it only occasionally The old 
hyalme tissue appears to be degenerated, 
osteoid bone surrounded by large foreign 
body giant cells I don’t know whether 
this IS spontaneous or whether it followed 
radiation, with disappearance of tumor 
locally and the formation of atypical abor- 
tive callus So far as I can see from the 
whole evidence at hand myeloma is the 
best we can do ’’ 

Comment — This case demonstrates the 
typical climcal course, with onset foUowmg 
injury, and rapid termmation by pneu- 
monia and proven by biopsy and autopsy 
In this case x-ray treatment was of no axml 
in stemming the condition 

Case 6 P B , No 9,655, housewife, 
age 48, was admitted to the New York City 
Cancer Institute, Sept 14, 1932 The 
chief complamt was pam m the chest and 
cough of a year and a half duration The 
pain began m the front and lateral regions 
of the chest Shortly after the patient 
began to cough, espeaally at mght, but 
this stopped after a while One year ago 
the patient noticed a mass appearing m the 
mid-stemal region A biopsy was per- 
formed at the Brooklyn Jewish Hospital 
and the shde was borrowed from there and 
diagnosed as myeloma by Dr Douglas 
Sjunmers, Director of the Dnusion of Path- 
ology in the Department of Hospitals of 
New York City Menstrual history Two 
years ago there was profuse x aginal bleed- 
mg, gradually dnmmshmg in amount each 
month, until at present she has only an 
occasional period, with small amounts of 
bleedmg There have been present hot 
flashes and other synnptoms of the climac- 
teric The rest of the history^ is irrelevant 
Physical examination showed bilateral 
exophthalmos, more marked on the right 
side, with bilateral palpebral ptosis The 
pallet complams of a sense of mduration 
m the neck antenorly^ Chest A large 
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^HIS analysis of 68 puncture biopsies 
I IS made m an attempt to evaluate 
® the importance of the procedure, its 
efiBciency, advantages, and himtations 
The use of a needle and syringe for 
aspirating tumor cells in an attempt to 
simplify biopsy methods and minimize sur- 
gical trauma to the tumor is an old proce- 
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Fig 1 Diagram of 


has obviated m considerable measure the 
tumor-dissemmatmg masional biopsy 
It has permitted the microscopic study of 
deep-seated tumors which would otherwise 
have been treated bhndly without histo- 
logic diagnosis 

Despite mcreased profiaency developed 
by ample expenence, several disadvan- 



biopsy punch 


dure which has been popularized and ex- 
panded by Martm and Elhs (1) smce 1930 
Pnor to that tune, puncture biopsies, with 
or without suction, had been recommended 
m specific instances such as brain tumors 
and large nodes of mahgnant lymphomas 
Martm and Elhs apphed aspiration to 
vanous tumors iwth encouraging success, 
and found no danger of dissemination, for, 
as they said, "The danger of local or gen- 
eral dissemination through the mmute 
break m the tumor capsule produced by 
an IS-gauge needle is comparatively 
shght ” 

The perfection of punctiue biopsy pro- 
cedures is a progressive step m tumor di- 
agnosis, and has assisted matenally m 
many instances m the selection of proper 
tlierapeutic measures The use of them 


tages became apparent m the aspiration 
method of biopsy (1) It was commonly 
necessary to puncture the tumor from two 
to twelve times before a few small bits of 
tissue were extracted, despite the fact that 
the techmc outlmed by Martm and Ehis, 
and later by Ferguson (2), was carefully 
followed, (2) the percentage of failures 
was high, particularly m hard, cartdagmous 
or fibrous tumors, (3) in several mstances, 
these repeated punctures caused hemor- 
rhages into the tissue and unquestionably 
stimulated the tumor to greater activity, 
(4) the bits of tissue which were obtamed 
by aspnation were so small that they per- 
mitted only a direct smear without ade- 
quate fixation or sectiomng of the speci- 
men This specimen usually stained 
poorly and provided mdistmct cell detail 
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Fig 16 Case? Isolated raie6ed at-eas m skull 


of the nght upper extremity no other 
symptoms Physical examination showed 
a right mastectomy scar and an mduration 
m the whole right mammary region, the 
nght axilla, both clavicular areas, and the 
postenor nght shoulder The tissues of 
the nght chest and axilla were fixed to the 
subjacent structures No axillary nodes 
were palpated The rest of the physical 
exammation was negative 

X-ray examination (Sept 27, 1932) 
showed (Figs 13, 14, and 15) a basal pleur- 
isy in the nght chest, areas of destruction 
m the nbs, with pathologic fractures m 
the nght third and seventh nbs poste- 
norly, and the left fifth nb postenorly, and 
locahzed rarefied areas throughout the 
skull, fiiac bones, femora, humen, radn, 
ulnae, tibiae, amd fibulae There was also 
a compression of the mtervertebral disc 
space between the nmth and tenth thoracic 
vertebrae and a destructive process m the 
second lumbar vertebra 

The Wassermann and unne tests were 
negative Blood count Hemoglobm, 85 


per cent, red blood cells, 4,600,000, white 
blood cells, 13,000 

High voltage x-ray therapy was admin- 
istered to the nght chest antenorly and 
postenorly and also to the nght supra- 
clavicular area (3,000 r) 

Comment — This case clmically has aU 
the earmarks of a post-operative case of 
cancer of the breast, but the bone lesions 
roentgenologically assume more the typi- 
cal appearance of multiple myeloma than 
of metastatic foci 

CONCLUSIONS 

1 Multiple myeloma is still sufficiently 
rare, although the x-ray has quickened the 
impetus of diagnosis 

2 Multiple myeloma is msidious m on- 
set, vague m symptomatology, and lack- 
mg m physical findings, rendermg the x- 
ray of primary importance m the clmical 
diagnosis 

3 Differential diagnosis from other 
similar bone changes is at tunes very dif- 
ficult 

4 Trauma may play a r61e m its onset 

5 X-ray treatment aids the clmical 
symptom of bone pam, when present, and 
may temporarily retard the progressive 
bone destruction 

6 Prognosis is still very poor 
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pointed to discover that the piece of tissue 
removed consists of strands of fibrous tis- 
sue or overlymg muscle 

2 Traumatic Aggravation of the Tu- 
have seen several instances in 


Hoffman biopsy punch finds its greatest 
field of usefulness (see Fig 2) Because 
the roentgen evidence is so frequently m- 
conclusive, the diagnosis of a bone tumor 
IS often m doubt These tumors vary so 



Fig 2 Case 4 Chondroblostic osteogenic Fig 3 Case 2 Endothelial myeloma of scapula Charac- 
sarcoma of the sacro iliac joint (A) Large tenstic small, polyhedral cells with round and oval nuclei 

somewhat indistinct nuclei of the young Diagnosis confirmed by rapid response of tumor to radiation 
chondroblast, m the stage before the forma- 
tion of the hyaline matrix (B) The more 
adult, though not yet fully formed multmu- 
cleat^ cartilage cell with the hyalme matnx 
This is the only radiosensitive type of osteo- 
gemc sarcoma and an exact diagnosis is 
necessary for proper treatment 


which the mjury inflicted by the examm- 
mg needle has produced an immediate 
swelhng of the tumor due to hemorrhage 
or to ruptme of a capsule which has been 
under tension This swelhng subsided 
partially and then enlarged more rapidly 
than before Doubtless, m these m- 
stances the diagnostic needle produced 
definite injury These mjunes, however, 
are by no means as severe and dangerous 
as those produced durmg the course of a 
surgical biopsy 

3 Significance of a Negative Puncture 
Biopsy — A negative puncture biopsy has 
little significance The failure to obtam 
mahgnant tissue by either method does 
not rule out its presence Where the chni- 
cal settmg suggests mahgnancy, the biopsy 
should be repeated 

BONE TUMORS 

In the diagnosis of bone tumors, the 


widely m them clmical course, prognosis, 
and radiosensitivity, and them treatment 
may requme either the sacrifice of a lim b 
or the relatively simply procedure of 
curettage and chermcal cautery, or irradia- 
tion, that a positive diagnosis is absolutely 
essential In a group of 17 bone tumors 
m which punch biopsy was attempted, 
only once did the mstrument fail to pro- 
vide tissue for diagnosis This so-called 
failure was due to the fact that the tumor 
was a central giant-ceU tumor of the is- 
chium, surrounded by a sohd bony shell 
which could not be penetrated by the m- 
strument As a matter of fact, this dif- 
ficulty should have been anticipated from 
the roentgenogram, and the punch biopsy 
never attempted Another bone lesion 
which may yield an unsatisfactory biopsy 
specunen is sclerosmg osteogemc sar- 
coma In this type of tumor, m which 
there is little or no erosion of the cortex 
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and tissue structure so that one could de- 
termine only the presence or absence of 
malignancy in the majonty of cases 
Often It was impossible to make a deasion 
as to the character of the cells obtamed, 
so that the total information provided by 
the procedure was greatly Imnted These 
smears of disorganized cells requned special 
•expenence on the part of the pathologist 
if falsely positive diagnoses were to be 
avoided or a high degree of diagnostic ac- 
curacy maintamed 

In Januarj^ 1931, Hoffman (3, 4) de- 
scnbed his mvenbon of a special biopsy 
punch This mstrument (Fig 1) was 
larger than the IS-gauge aspirating needle, 
and was made m two sizes 2 mm and 3 
mm m diameter However, this defect 
of larger size was compensated for by the 
fact that only a single puncture was neces- 
sary to obtam a piece of tissue at each at- 
tempt Furthermore, the specimen re- 
moved was always large enough to permit 
not only the making of a duect smear, but 
also of a paraffin section Thus, cell de- 
tail and tissue architecture, whicli are so 


important m diagnosmg and classifying 
mahgnant tumors, were preserved, and 
no speaal skill or trammg on the part of 
the pathologist was requned m the inter- 
pretation 

For these reasons, the aspiratuig needle 
was discarded m favor of the Hoffman 
punch The biopsies reported m this 
senes have all been taken with the latter 
mstrument 

CISADVANTAGES OF ALL METHODS 
OF PUNCTURE BIOPSV 

1 77/C Nature of the Tumor — charge 

nodes contaimng metastatic squamous 
carcinoma are prone to undergo necrosis 
or secondary infection The puncturmg 
needle thus obtains a s emi -fluid material 
composed of hquefied, degenerated cells, 
or cells obscured by mhammatory transu- 
date which may reveal no defimte evidence 
of mahgnancy under the imcroscope In 
the case of small nodes, it is very difScult 
to place the pomt of the needle or punch 
withm the node m such a way aS to ob- 
tam tumor cells, and one is often disap- 


COMPARISON OF ASPIRATION BIOPSY WITH HOFFMAN PUNCH BIOPSY 
Aspirating Needle Hoffman Biopsy Punch 


Its small diameter (18 gauge), 1 mm causes UtUe 
trauma during a smgle introduction but the total 
trauma of multiple punctures may be considerable 
Obtains only a feiv minute fragments of tissue or 
clumps of cells which permit only a direct smear 
rarely, a paraffin section 

Can be used safely in the vicinity of important 
structures such as the carotid artenes vagus uerve, or 
in the lung liver, or spleen 

Cannot be depended upon to obtam a specimen from 
the wall of a cyst 

Smear often fails to reveal good cell detail Tissue 
architecture usually impossible to recognize 

Speaal espenence on the part of the pathologist 
required to mterpret the smears 

Information obtamed from smear usually limited to 
a diagnosis of malignancy or benignancy although 
tumors composed of speaal cell types may be recognized 
on smear (giant-cell tumors squamous carcinoma etc) 
Diagnostic effiaency is lower than with the biopsy 
punch particularly m firm, fibrous or cartilaginous 
tumors 

Falsely positive diagnoses occasionally are made 


Larger diameter (2 mm and 3 mm ) produces more 
trauma durmg its mtroduction but usually only a smgle 
puncture is required 

A larger, solid piece of unchanged tissue is obtamed 
suJScient to permit the making of a smear and a 
parafBn section m every case 

Must be used with caution m the ncmity of impor 
tant structures Should not be employed m the thorax 
or abdomen 

Speamen easily obtamed from the wall of a cyst 

ParafBn section provides excellent cell detail and 
tissue architecture. 

No special e.xpenence necessary to diagnose the 
parafBn sections of a punch biopsy 

Accurate diagnosis and pathologic classification of 
tumor usually easy 

Diagnostic effiaencj high m all types of tumor into 
which the instrument is mtroduced 

No falsely positive diagnoses 
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troduce the instrument mto the affected of some (Fig 4) In situations of t^s 

kmd, the positive diagnosis of metastatic 


METASTATIC TUMORS OF BONE 

This is a miscellaneous group of bone 


carcmoma provided by the punch biopsy 
may preserve the patient from a futile and 
mutilatmg amputation 


Fig 4 Case 19 Metastasizing papillary adenoma of the thyroid gland Puncture biopsy taken from 
mass in the nght ihum Roentgenographic diagnosis was mahgnant cvstic tumor of bone The calcified 
fibroids were mcidental Normal appearing flat columnar cells (A) hmng the alveoli, and acmi filled with 
colloid (C) are characteristically benign The cellulanty of the stroma (S) is only famtly suggestive of malig- 
nancy 




Fig 5 Case 23 Papillary adenocarcmoma of the fundus uten metastasizmg to the ischium Mass 
m ischium was the first climcal sign, and resembled roentgenographically a giant-cell tumor Needle punch 
biopsy revealed (P) papillary stalks consisting of sohd and cystic masses of cells mounted on a ramifying 
connective tissue base (S) Numerous areas of alveolus formation ( C) 


tumors Some of them were ongmally 
considered primary tiunors of bone, and 
some were thought to be metastatic tu- 
mors of undetermmed ongm In seven 
out of eight cases the punch biopsy re- 
\ealed not only the true natiue of the tu- 
mor, but also the probable source of ongm 


Case 23 (Fig 5), an adenocarcmoma of 
the fundus uten, first manifested itself as 
an osteol)dic process of the ischium A 
punch biopsy of this tumor revealed a 
papillary adenocarcmoma, whose source 
was thought to have been the uterus or 
ovary Though there were no symptoms 




432 


RADIOLOGY 


it may be found impossible to mtroduce 
the punch, and consequently the speci- 
men of tissue obtained may reveal only 
newly formed reactive bone contaming no 
mahgnant cells Cases S and 13 were ex- 


Occasionally it is unpossible to make an 
exact histologic diagnosis of a very cellu- 
lar mahgnant bone tiunor, and one must 
rely upon the response to radiation therapy 
to differentiate between a cellular osteo- 


TABLE I — ^BONE TUMORS 


No 

Clinical Diagnosis 

Location 

Histology 

Result of Biopsj 

1 

Osteogenic sarcoma 

Upper humerus 

Chondromytosarcoma 

+ 

2 

Osteogenic sarcoma 

Acromial process 

Endothelial myeloma 

4- 

3 

FibrocysUc disease 

Ilium 

Chondroma 

4- 

4 

Sarcoma 

Sacro-iliac jomt 

Chondroblastic osteogemc sarcoma 

-i- 

6 

Giant-cell tumor 

Ischium 


6 

Osteomyelitis 

Astragalus 

Inflammatory tissue 

+ 

7 

Malignant bone tumor 

Ilium 

Cellular, undifferentiated malignant 
tumor 


8 

Alalignant tumor in bone 

Sacrum 

Fibrous connective tissue 



9 

Osteogemc sarcoma 

Femur 

Fibrous inflammatory Ussue 


10 

Chondroma 

Pubis 

Cartilage cells 

+ 

12 

Fibrocystic disease 

Mandible 

Fibrous tissue 

-f 

13 

Osteogenic sarcoma 

Upper femur 

Fibrous tissue and possibly bone cells 


14 

Osteogenic sarcoma 

Sacrum 

Cellular malignant tumor 

+ 

15 

Cj'St of mandible 

Mandible 

Chronic inflammatory tissue 

+ 

1C 

Osteogenic sarcoma 

Lower femur 

Malignant cellular tissue with meom- 
plete cartilage and bone formation 

+ 

17 

Osteogenic sarcoma 

Pubis 

Endothelial myeloma 

+ 


Fourteen positive results out of 17 (82 per cent) 


TABLE U — ^METASTATIC CARCINOMA OF BONE 


m 

Climcal Diagnosis 

Location 

Histology 

Result of Biopsy 

18 

Primary or metastatic 

Ilium 

Metastatic caremoma 

+ 

19 

tumor 

Metastatic caremoma of 

Ihum 

Papillary adenoma of thyroid 

+ 

20 

thyroid 

Tumor 

Sacro-iliac region 

Transitional cell epithehoma 

+ 

21 

Generalized malignancy 

Mandible 

Anaplastic carcinoma 

~~ 

22 

Metastatic caremoma of 

Rib 

+ 

23 

thyroid 

Metastatic caremoma 

Ischium 

Papillary adenocaremoma (uterus or 
ovary) 

Metastatic epithehoma 

+ 

24 

Osteogenic sarcoma 

First nb 

4- 

26 

Carcinoma of cervix with 
bone metastasis 

Sacrum 

Plexiforra epithehoma 



Seven positive results out of eight biopsies (87 per cent) 


amples of this, and failed to reveal ab- 
normal tissue 

In this group of bone tumors, there were 
14 positive results out of 1 / attempts (81 
per cent) In C)ase 6, the diagpiosis rested 
between osteogemc sarcoma and osteo- 
myehtis The punch biopsy revealed m- 
flaimnatoiy tissue The diagnosis was 
confirmed at a subsequent operation 


lytic osteogemc sarcoma and an endothehal 
myeloma (Case 2) (See Fig 3 ) 

It is difficult to obtain tissue from a cys- 
tic tumor of the mandible because of the 
usual surroundmg unpenetrable bony shell, 
or because the tough masseter muscle de- 
ludes one mto mistakmg it for tumor tis- 
sue, and the operator therefore fails to in- 
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Punch biopsies of breast tumors are in- 
dicated in advanced, moperable carcmomas, 
m cases m which final confirmation is de- 
sired for corroboration of the chmcal diag- 
nosis, and for an estimation of the radio- 
sensitivity of the tumor as a guide in de- 
tenmnmg the type of radiotherapy most 
desirable 

Followmg radical mastectomy, it is of- 
ten difficult to differentiate between a lo- 
cal recurrence and a muscle stump Punch 
biopsy m these cases constitutes a valuable 
aid 

In a primary breast carcmoma, should 
the punch biopsy fail to reveal any evidence 
of cancer, and the chmcal settmg not be 
clearly characteristic of a bemgn tumor, 
one should not assume the absence of can- 
cer but promptly perform a surgical biopsy 
Cases 30, 31, and 32 illustrate this pomt 
The punch biopsies were negative, but 
frozen section exammations revealed the 
presence of cancer 

Repeated punch biopsies, or multiple 
punctures to obtam numerous specimens 
from different areas are contra-mdicated 
m vascular or rapidly growmg breast 
tumors The excessive trauma m two of 
the above cases was followed by enlarge- 
ment of the tumor 

Of the 14 pnmary and recurrent breast 
tumors m this senes, 11 punch biopsies 
(78 per cent) yielded positive diagnoses 

CERVICAL NODES 

In the group of cervical lymph node en- 
largements, punch biopsies registered the 
largest percentage of failures This was 
due to many reasons Frequently the 
nodes were small, and the punch obtamed 
either a part of the capsule or the overly- 
ing musele The proximity of so many 
vital structures deterred the operator from 
inserting the needle deeply enough m some 
instances Many of the larger nodes had 
undergone central necrosis, and examina- 
tion of tins matenal revealed the shadowy 
outlines of cells suspiaously resembhng 
carcinoma but not definitely diagnostic 
These failures in diagnosis are attnbutable 



Fig 6 Case 42 Metastasizing basal cell epi- 
thelioma Primary lesion was a rodent ulcer of the 
temple about 2 cm m diameter The above photo 
micrograph is that of the needle punch biopsy taken 
from the enlarged submaviUary node on the same 
side (A) Characteristic basal arrangement of the 
carcinoma cells (B) Stroma ivith considerable 
lymphocytic inSltration 


to the character of the matenal rather than 
the mstrument used Because of the re- 
luctance to diagnose cancer on such de- 
generated matenal, and because of the 
probabihty of rmssmg a small malignant 
deposit m a node, the value of a negative 
biopsy here is questionable 
The microscopic diagnosis of Hodgkm’s 
disease is difficult to make under the best 
of conditions It is usually necessary to 
examine large areas of tissue before find- 
ing charactenstic cells or architecture 
While the biopsy punch always obtains 
tissue, the amount is frequently msuffi- 
cient to exhibit aU the cellular elements, 
such as Dorothy Reed cells, reticular hy- 
perplasia, and eosmophihc cells, which 
form the basis of the histologic diagnosis 
of Hodgkin’s disease In the presence of 
multiple small cervical or general lympha- 
denopathy, it is wiser to exase a whole 
node for microscopic exammation 
In this group of 14 cases, there were five 
failures (64 per cent positive results) 
(Fig 6 ) Two of these failures exhibited 
groups of cells which, though suggestive, 
could not positively be identified as mal- 
ignant cells 
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referable to the pelvis, a gynecologic ex- 
amination was made and the uterus found 
to be slightly enlarged A curettage 
showed the presence of papillary adenocar- 
cinoma of the fundus on subsequent his- 


ammation of the piece of tissue removed 
while the patient is on the operating 
table A certain group of patients, how- 
ever, wall refuse to permit an operative 
biopsy in a tumor whose chnical appear- 


TABLE in — ^TUMORS OF THE BREAST 


No 

Clinical Diagnosis 

Location 

Histology 

2G 

Primary operable carcinoma of 

Breast 

Anaplastic carcinoma 

27 

Primary inoperable carcinoma 

Breast 

Medullary carcinoma 

28 

Primary advanced carcinoma 

Breast 

Medullary carcinoma 

29 

Pnmary inoperable carcinoma 

Breast 

Anaplastic carcinoma 

30 

Primary operable carcinoma 

Breast 

No malignancy 

31 j 

Pnmary operable carcinoma 

Breast 

No malignancy 

32 

Primary operable caranoma 

Breast 

No malignancy 

33 

Pnmary operable caranoma 

Breast 

Fibroadenoma 

34 

Chrome mastitis 

Breast 

Compressed normal glands 

35 

Lipoma 

Breast 

Fatty tissue 

36 

Recurrent caranoma of breast 

Chest wall 

Medullary caranoma 

37 

Recurrent caranoma of breast 

Supraclavicular 

node 

Metastatic caranoma 

38 

Recurrent caranoma of breast 

Chest wall 

Medullary caranoma 

39 

Recurrent caranoma of breast 

Chest wall 

Small group of mahgnant cells 


Result of Biopsv 


I 11 

Eleven positive results out of fourteen attempts (78 per cent) 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

+ 


TABLE IV — CER\aCAL NODES 


S3 

Clinical Diagnosis 

Location 

Histology 

Result of Biopsy 

40 

Malignant lymphoma 

Upper neck 

Normal salivary gland 

— 

41 

Neck node undetermined origin 

Lower neck 

Cellular fibrous tissue 

— 

42 

Metastatic basal cell caranoma 
of skin 

Postenor neck 

Metastatic basal-ceJI carci 
noma 

-f 

43 

Tuberculous neck nodes 

Hyoid node 

Myositis 

— 

44 

Benign neck node 

Angle of jaw 

Bcmgn chrome lymphoma 

+ 

45 

Metastatic caranoma of lung 

Lower tnangle of 
neck 

Metastatic bronchogemc car 
cinoma 

+ 

46 

Neck node undetermined ongin 

Lower neck 

Fibrous tissue 

-t- 

47 

Metastatic carcinoma from 
mouth 

Lower neck 

Few suspicious mahgnant 
cells 

+ 

48 

Caranoma of larynx 

Postenor tnangle 

Squamous-cell epithelioma 

-h 

49 

Carcinoma of lung 

Supraclavicular 

tnangle 

Lower neck 



60 

Caranoma of lung 

Metastatic epithelioma 

j- 

51 

Neck node undetermined ongin 

Lower nccL 

Epjderuioid carcinoma Grade 

3 

■u- 

62 

Mahgnant lymphoma 

Angle of jaw 

Simple lymph node 


53 

Mediastinal tumor 

Ixiwer neck 

Anaplastic carcinoma 



Nine positive results out of fourteen attempts (04 per cent) 


tologic exanunation In another instance. 
Case 24, a tumor diagnosed as a primary 
osteolytic osteogenic sarcoma of the first 
nb was shown to be a deposit of meta- 
static carcinoma 

TUMORS OF THE BREAST 

In tumors of the breast, punch biopsy 
should not replace the frozen section ex- 


ance is not alarming, and will insist upon 
delay until the tumor has given unmis- 
takable evidence of its mahgnant charac- 
ter These patients usually will not re- 
fuse to permit a punch biopsy which can 
be performed m the physiaan's office at 
the time of the first examination Thus 
the most important and dangerous ele- 
ment m the treatment of cancer, namely, 
delay, is ehmmated 
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PREPARATION OF THE SPECIMEN 
Care in the handling of the specimen so 


4 Punch biopsy, however, should not 
replace the formal surgical biopsy of tu- 
mors of the breast made m the operatmg 


TABLE V — MISCELLANEOUS TUMORS 


ESSi 

Clinical Diagnosis 

Location 

Histology 

Result of Biopsy 

64 

Fibrosarcoma of leg 

Calf of leg 

Mixed spmdie- and giant-cell 
sarcoma 

+ 

65 

Fibrosarcoma of thigh 

Mid thigh 

Fibromyxosarcoma 

-h 

66 

Fibrosarcoma of thigh 

Mid thigh 

Spindle-cell sarcoma 

+ 

67 

Adenoma of thyroid 

Thyroid gland 

Indistmct glandular tissue 

+ 

58 

Recurrent tumor of thyroid 

Thyroid gland 

Anaplastic carcmoma 

4 * 

69 

Mahgnant lymphoma 

Axillary node 

Lymphosarcom a 

+ 

60 

Metastatic penthehoma 

Shoulder 

Perithelioma 

•4- 

61 

Lung tumor 

Lung 

Cellular fibrous bssue 


62 

Benign tumor 

Pre parotid area 

Muscle tissue 

— 

63 

Possible carcmoma of prostate 

Prostate 

Normal prostate 

-b 

64 

Possible carcinoma of prostate 

Prostate 

Normal prostate 

-f- 

65 

Carcinoma of lung 

Lung 

Normal lung tissue 

-b 

66 

Cervical ademtis 

Neck node 

Parotid tumor 

-b 

67 

Lymphosarcoma 

Skm nodule 

Ljonphosarcoma 

4 " 

68 

Lymphatic leukemia 

Inguinal node 

y 

Lymph node with sinuses filled 
with lymphocytes 

-b 


Tiurteen positive results out of fifteen attempts (86 per cent) 


as not to lose the cellular portion attached 
to the tough fibrous stroma, and also the 
subsequent preparation of the microscopic 
shde are of paramoimt importance Some 
of our earher failures could be attnbuted 
to this ormssion, others to improper fixa- 
tion and stammg of the section 

We employ only parafi&n sections which 
require forty-eight hours to complete In 
urgent cases, these sections can be pre- 
pared m three hours The immediate 
smear and stammg method destroys tissue 
architecture so that the specific type of 
tumor can only occasionally be recognized 

CONCLUSIONS 

1 Puncture biopsy is a valuable aid 
m providmg a diagnosis of a suspected 
tumor It may obnate an operative pro- 
cedure with its severe traumatic dissemma- 
tion of tumor cells 

2 The Hoffman biopsy punch and 
teclimc IS superior to the aspirating needle 

3 This biopsy punch is particularly 
valuable in the diagnosis of tumors of the 
breast and bones It has a high percent- 
age of diagnostic efficiency m tumors of 
all types and consistencies 


room with preparation for a radical mas- 
tectomy if the specimen proves to be mal- 
ignant In those cases in which the patient 
will not permit a surgical biopsy the Hoff- 
man punch affords an easy method of 
diagnosis which the average patient wiU 
accept 

6 In a case of suspected Hodgkin’s 
disease the excision of a node is preferable 
to a punch biopsy m order to provide 
enough tissue for a careful and patient 
search for the diagnostic features of this 
disease 

6 In this senes of 68 attempts, 54, or 
80 per cent, of the punch biopsies were 
successful m providing correct histologic 
information No false positive diagnoses 
were made 


(1) Mar'^, Haves E, and Eitis, EnwARn R 

p'S vs “'d 

Sorj, G„ec Ob« . aS iVSSmS’"" 
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miscellaneous group 
In this group, comprising tumors of the 


biopsy provides valuable results In this 
series, there were mne successful biopsies 
m fourteen attempts (64 per cent) 



Fig 7 Case 50 Spindle-cell fibrosar- 
coma of the thigh (S) Characteristic 
spindle cells irith little stroma, adult m 
tJTie ( C) Capillaries, hncd ivith adult cn- 
dothehura In spite of this adult picture, 
the tumor was moderately radiosensitive 


Fig 8 Case 60 Penthehoma of the slnn of the leg 
Punch biopsy taken from a metastatic nodule in the supra 
clavicular area (C) CapiUanes (P) Large, acidophilic 
tumor cells 


thyroid and prostate glands, lymphosar- 
coma, sarcoma of the soft tissues, etc , the 
punch biopsy assisted remarkably m their 
diagnosis (Figs 7 and 8 ) 

Tumors of the lung tempt one to use 
the biopsy punch, but the profusion 
of large vessels and bronchioles, which 
might easily be punctured, limits such a 
method to peripheral and apical new- 
growths In this type of tumor, aspira- 
tion IS safer and yields some positive re- 
sults In one of our cases (Case 61), we 
attempted a punch biopsy of a deep- 
seated lung tumor The growth was 
missed, but a small piece of easily recog- 
nizable normal lung tissue was removed 
without complication In sarcomas of 
muscle, fascia, and tendon sheaths, punch 


ELECTROCOAGULATION 

The Hoffman biopsy punch is provided 
with a coagulatmg electrode, which is in- 
serted through the cannula after the tissue 
has been removed By this means, the 
opemng m the tumor and needle tract are 
coagulated in order to arrest any bleed- 
mg and prevent dissemmation The prac- 
tical value of this part of the techmc m 
preveutmg dissemmation is difhcult to es- 
timate As far as the control of bleedmg 
IS concerned, capillary oozmg may be con- 
trolled by simple pressure, while profuse 
bleedmg could never be controlled with 
this smgle electrode 
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or diagnostic value — and the emulsions 
were preserved perfectly 

In order to deal mteUigently with the 
situation brought about by summer heat, 
it IS necessary to understand somethmg of 
the chemistry and physics mvolved An 
x-ray film consists of a sheet of celluloid, 
coated on both sides with gelatm in which 
the sensitive salts are embedded De- 
velopment consists of the reduction to 
metalhc silver of those salts which have 
been acted on by the rays, by means of 
the reducing action of the developmg 
agents m alkahne solution Fixation is 
the removal of the umeduced silver salts 
by the action of sodium thiosulphite 
(hypo), usually employed m aad solubon 
Washing is merely to remove the cheim- 
cals absorbed m the processing Gelabn 
IS a coUoid and, when wet, absorbs water, 
swells, and becomes soft and spongy 
This phenomenon takes place m degree 
and rapidity proportionate to the tempera- 
ture, and mversely proportionate to the 
osmotic pressure (salt content) of the solu- 
tion At and below 65 degrees F , 
swelhng of the gelabn is almost neghgible, 
but for some reason, changmg a film to a 
bath of higher or lower temperature seems 
to do much more damage than keepmg 
the film at a higher temperature from the 
first When the emulsion is m this boggy, 
swollen state, it is very easily stripped o5 
by a chance contact with even a finger 
and occasionally shps on its celluloid 
mount of its own accord 

At first thought, the obvious answer to 
this problem is nee Coohng of solubons 
is of untold value, but any one who has 
ever tned to work m an ice-packed tray 
will agree that it is far from ideal For 
one tlimg, all the solutions, nnchidtng the 
wash water, must be kept withm a few de- 
grees of the same temperature, or very 
little will have been accomplished An 
electncally refngerated tank system is, 
of course, infinitely more convenient and 
efficient but by no means perfect Re- 
member, the film has to be taken out to 
dr}', and sometimes has to be taken out 
for emergency interpretation (the Num- 



Fjg 2 Film processed at 89 degrees F by the 
sulphate formalin method Same patient, identi- 
cal exposure with Figure 1 


ber One enemy of a boggy emulsion), and 
as soon as the warm air strikes the surface 
coat of water, the gelabn swells and swells 
rapidly Few laboratories have installed 
a refngerated dr>ung box Drying before 
fans helps, and emersion m 95 per cent 
ethyl alcohol after washmg speeds the dry- 
mg and helps still more Incidentally, 
removal of excess water by swabbmg the 
washed film with the new “Viscose 
Sponge,’’ obtamable from any photo- 
graphic supply house, gives quicker and 
more even drymg and will not damage 
the emulsion But aU of these extra 
steps and the added equipment take time 
and increase the operabng expense to no 
small degree 

Fortunately, there is a much more prac- 
tical and mexpensive salvation Gelatm 
may be hardened or “tanned” quite easily 
Formahn possesses unhrmted power of 
hardemng the emulsion, m fact, a film 
treated suffiaently with formahn may be 
subjected to boihng water without dam- 
age The ideal would seem, then, to 
bathe the fihn in formahn as the first step 
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Fig I Control film, processed in refngerated 
tanks at 65 degrees F ^vith EKC prepared chcmi 
cals 


laboratory that is not familiar with the 
peeled, scratched, crinkled emulsion pe- 
cuhar to high temperatures These ob- 
stacles offered by heat are all too often 
dismissed as insurmountable and wretch- 
edly macerated emulsions accepted with a 
Job-hke attitude Photographers, espe- 
cially tliose m Government semce have 
found means of combatmg the effects of 
heat and with httle trouble these measures 
can be applied to any x-ray processing 
room, whether it be a 4 X 4 foot closet m 


IS not only possible but qmte easy to finish 
\-ray films at temperatures up to 95 de- 
grees F without any coohng of the solutions, 
yieldmg results comparable to any that 
could be obtamed under ideal conditions 
The accompanymg illustrations show 
what can be done at higher temperatures 
Figures 1 and 2 are identical exposures of 
the same patient on Eastman s^ety film 
Figure 1 was fimshed by our regular tech- 
nician m refngerated tanks at 65 degrees 
F with Eastman prepared chemicals 
Figure 2 was fimshed by the sulphate- 
formalm process, to be outlined here, at 
room temperature of 89 degrees F Fig- 
ure 3 shows what normally happens when 
a film IS processed m too warm solutions 
without some speaal procedure I have 
been more or less senously interested in 
photography for some twelve years and 
have tned many recommended means of 
combating heat, an even more senous 
problem to the photographer than to the 
radiologist The method presented here 
has been used by me m photography for 
several summers, and much longer by 
countless other photographers, with ex- 
cellent results It has been tried in our 
laboratory here dunng the Summer of 
1934 and found to be quite pracfacal for 
x-ray purposes We have run duplicate 
exposures, of which Figures 1 and 2 are 
examples, usmg one as a control by run- 
mng It through the routine refngerated 
tanks and processmg the other at tempera- 
tures ranging from 70 degrees F to 95 
degrees F The films were then renewed 
at our regular film-readmg conferences 
Those finished at higher temperatures 
were found not to be inferior to the con- 


pnvate office or a large refngerated hos- trols m any respect-detail, co 




HE processing of films m summer 
months and in tropical dunates 
offers many difficult problems and 
often taxes almost to the limit the ingenu- 
ity as well as the nen'^es of the dark-room 


pital dark room (and both types suffer 
from the beat) By the use of some verj' 
simple measures available to any one, it 
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added to the fixing bath if fonnahn is to 
be used with it The function of the aadi- 
fier IS merely to prevent the alkah earned 
over from the developer from causmg yel- 
low stains on the film, and it may be re- 
placed satisfactorily by an aad bath be- 
fore placmg the film m the neutral fixmg 
solution Such an acid short stop may be 
prepared by dissolvmg 13 ounces of so- 
dium sulphate m a gallon of water, and 
adding 12 ounces of 28 per cent acetic 
acid The film s should be bathed m this 
solution for about thirty seconds before 
fixation and after development Rmse 
m water rapidly before and after, usmg 
the short stop 

A smtable formahn fixmg bath is given 
m the followmg formula 


Avoirdupois Metric 
Sodium hyposulplute (hypo) 2 lb 960 gm 

’Sodium sulphite, desiccated 6 az 180 gnu 

Formahn (commercial, 40%) 16 oz 600 c c 

Water, q s ad 1 gallon 4000 c c 


• If crystals are used, double the amount wdl be 
required Dissolve the chemicals m the order given 

This combmed fixing and hardenmg 
bath wiU keep m good condition for about 
two weeks It is advisable to keep it 
well corked when not m use, as the forma- 
hn evaporates very rapidly 

If prepared fixmg baths are preferred, 
simply discard the small contamer marked 
“acidifier’’ and dissolve the contents of 
the larger package m the specified amount 
of water to which is added the formahn, 
16 ounces to the gallon of fixmg bath 
Fix in one of the above baths for the 
normal time, about one and a half tunes 
the length of tune requued for the film to 
clear By this tune, the emulsion will be 
thoroughly hardened and with normal 
care the fihn may be handled without 
damage Washmg should be earned out 
as usual, m water as near the temperature 
of the processmg solutions as is practical, 
although the temperatiue of ^e wash 
water is not so important after treatment 
with formahn Dned m a dust-free room, 
the emulsion will be as smooth and the 
film as perfect as one processed under 
ideal conditions 

WTiere a refngerated tank is used and 


temperature can be mamtamed constantly 
at lower levels, the sodium sulphate de- 
veloper IS not necessary, because, at the 
ideal temperature of about 65 degrees F , 
very httle swelhng of the emulsion takes 
place Indeed, it would be undesuable to 
add sulphate to a developer to be used at 
lower temperatures because of the tend- 
ency it possesses to prolong developer 
time, a very desirable feature at higher 
temperatures where the tune would be 
otherwise too short However, replace- 
ment of the usual aad fixmg bath by the 
aad short stop and neutral formahn fixmg 
baths mentioned above wdl eliminate most 
of the emulsion hazard of wet-plate read- 
mg, and drymg m warm air 

SUMMARY 

A few important pomts rmght be men- 
tioned m conclusion 

It cannot be stressed enough that the 
vital pomt about temperature m process- 
mg IS not that it be low, bui that U be con- 
stant All baths, mcludmg wash water, 
should be withm a few degrees of the same 
temperature 

Sodium sulphate preserves the emulsion 
only so long as it is m contact with it, the 
action bemg purely a temporary physio- 
chermcal one 

Formahn, the perfect hardener, cannot 
be used before or durmg development on 
account of the tendency to produce efi prm - 
cal fog It cannot be added to an aad 
fixing bath as it causes a heavy white pre- 
apitate 

When a neutral fixing bath is employed 
an aad short stop must be placed between 
the fixmg bath and the developer or yellow 
stams will appear on the film If they do 
occur, leave the fihn in the short stop 
longer, renew the short stop, or add more 
acetic aad 

Fonnahn evaporates, so, if proper har- 
demng does not take place, add more for- 
malm to the fi x in g bath or renew the en- 
tire bath 

Generahzed browmsh-yellow stams on 
the films may be caused by iron salts m 
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Fig 3 Showing the effects of heat on a film proc- 
essed by usual methods at higher temperatures 


in processing, but this causes so much 
chemical fog as to be impractical And, 
by the time development has been com- 
pleted at a temperature of 70 degrees F 
or above, the damage has been done and 
the coatmg too boggy to be “tanned ” 
Something must be done at the very onset 
of immersion of the film m solution If 


Water, about 130 de- 
grees F 
Elon 

‘Sodium sulphite, desic 
cated 

Hydroquinone 
•Sodium carbonate, desic- 
cated 

Sodium sulphate 
Potassium bromide 
Cold water, q s ad 


Avoirdupois 

2 quarts 
128 grams 

12 oE , 300 gr 
1 oz 60 gr 

6 oz 

13 oz 
300 gr 

1 gallon 


Metric 

2000 cc 
8 8 gin 

300 0 gm 
34 4 gm 

180 0 gm 
390 0 gm 
20 0 gm 
4000 C.C 


* If ^stals are used, twice the amount will be 
required Dissolve chemicals m the order given 


If one prefers to use prepared developer 
powders, all that is necessary is that 13 
ounces of sodium sulphate be added to 
each gallon of the solution m its final dilu- 
tion for use No exact timetable can be 
given, but, for the above formula, devel- 
opment should be complete at 


65 degrees F m 9 nunutes 
76 degrees F m 4 minutes 
80 degrees F m 3 nunutes 
83 degrees F m 2 nunutes 
90 degrees F m 1 Vj minutes 


This table of development tune is fairly 
accurate for any developer that would 
normally develop a film m five minutes at 
65 degrees F without the added sulphate 
The sodium sulphate almost doubles the 
time required for development, with the 
average developer alone, the time of de- 
velopment at 85 degrees F , or above, 
would be mconvemently short Devel- 
opment m a sodium sulphate developer 
leaves the emulsion m a comparabvely 
imswollen state, as can be detected readily 


we are able to carry the emulsion through 
development without appreciable change, 
we may then use formahn without fear of 
fog 

As was pomted out above, swelhng takes 
place mversely proportionate to the os- 
motic pressure of the solution The addi- 
tion of any salt m high concentration m 
the solution tends to inhibit this occur- 
rence Most salts influence the action of 
the developer or cause chemical fog, but 
there is one readily available compound, 
indi um sulphate, which does neither and 
IS very effective m preventmg swelhng 

The foUowmg formula (Eastman D19a, 
plus sulphate) is qmte satisfactory for 
hot weather use 


by rubbmg the film with the fingers Re- 
member, however, that sodium sulphate 
protects the emulsion only so long as tl ts 
m contact with the emulsion and has noth- 
mg whatsoever to do with what happens 
to it later Its action is purely to pre- 
vent swelhng by raismg the osmotic pres- 
sure of the developmg solution, nothing 
more 

We now have our film developed, free 
from fog and damage to the emulsion 
Formalin can now be used to tan the gela- 
tm and mswe it against future damage 
Since the action of formahn requires sev- 
eral mmutes, the most satisfactory method 
of employing it is to mix it in the hypo- 
fixmg bath An aadifier must not be 
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lin T was found m a previous study (1) that 
exposure of growing dog bone to 
moderate doses of roentgen rays is 
followed by a period of lowered phospha- 
tase activity beg innin g a few days after 
exposure and showing a tendency to 
return to normal after from three to five 
weeks Smce the enzyme phosphatase is 
so widely distributed m the animal body 
it was felt that a study of the phosphatase 
activity of the entire body after exposure to 
x-rays would be of interest Also, we 
desued to detemune the concentration of 
certain electrolytes, some of which are 
known to influence the activity of the 
enzyme Loiseleur and Van der Schueren 
(2) and Adler and Wiederhold (3) have 
studied the metabohsm of several morganic 
substances m the rabbit foUowmg x-ray 
irradiation Kmard and Chanutin (4) 
found that the phosphatase activity of the 
whole rat was increased following large 
doses of irradiated ergosterol 

Analytical Methods — The phosphatase 
determinations were made by a techmc 
similar to that described by Jenner and 
Kay (5) for plasma phosphatase Chlo- 
rides were estimated by the method of Van 
Slyke and Sendroy (6) The other mor- 
gamc substances were detemuned by 
methods adapted to this type of work by 
Cullen and Wi lkin s (7) 

Procedure — ^Two litters of New Zealand 
white rabbits, 25 and 31 days of age, 
respectively, were used Each htter was 
divided into two groups one group of 
each was subjected to deep x-ray therapy 
(550 to 1,100 roentgens) over the entue 
body, the other group being used for con- 
trols The factors constitutmg the dose of 
\-ray were 190 to 200 kilovolts, 20 tmlli- 


amperes, 50 cm target-skin distance, 
filter of 0 25 mm Cu, and 10 to 20 mmutes’ 
exposure 

One week after treatment the animals 
were killed by a blow over the neck 
Each entue ammal was ground three tunes 
through a meat chopper and the resultmg 
material was transferred quantitatively to 
a large glass bottle Ten parts (by weight) 
of distiUed water and a few cubic centi- 
meters of chloroform were added, and the 
tissue was extracted at room temperature 
for from 36 to 48 hours with occasional 
vigorous shaking At the end of the 
extraction period and after a final thorough 
shaking, a portion (300-500 c c ) of each 
extract was centrifuged and filtered 
through coarse filter paper The various 
determinations were made on this filtrate 
All analyses were made at least m duph- 
cate, begmmng with the original extract 
The ages, weights, dose of x-ray, and time 
of extraction are shown m Table I 

Results — The resulting values, except 
for phosphatase activity, fell withm a very 
narrow range The average values for 
phosphatase activity, total phosphorus, 
inorgamc phosphorus, chlorides, calcium, 
magnesium, sodium, and potassium are 
given in column graphs in Figure 1 Ex- 
cept for phosphatase, the concentrations 
are given m tmlhgrams per 100 c c (which 
represents the matenal extracted from 10 
gm of tissue) The phosphatase activity 
IS expressed m rmUigrams of morganic 
phosphorus hberated in one hour at 38° C 
from a substrate of sodium B -glycero- 
phosphate (mamtamed at Ph 8 8 by a 
NaOH-glyane buffer mixture) by the 
enzyme in 100 c c of extract 

The phosphatase activity of the irradi- 
u-ted animals showed a defimte decrease as 
compared with the controls This differ- 
ence, while not as marked as we had previ- 


* Received for publication July 19 1934 
The expense of this investigation was aided by the 
riuid Research Fund 
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the water with which the solutions are 
prepared, or by iron dissolved out from 
cracks m the enamel of trays, regardless 
of the developing solutions employed 
This iron stammg does tend to occur a 
httle more readily at higher temperatures 
Formalin possesses a pungent odor and 
IS rather imtatmg to the mucous mem- 
branes but it IS not considered harmful 
Pathologists work constant!)' m much 
higher concentrations than are recom- 
mended here If used in tanks, the odor 
IS hardly noticeable and those who use 
trays seldom do a large enough \ olume of 
work at one time to find this feature ver)' 
undesirable 


SDJtMARY 

A method is presented for the processing 
of \-ray films at high temperatures without 
the necessity of cooling the solutions 
Films processed at temperatures up to 
95 degrees F by this method are in no 
way mfenor to those processed at the 
ideal temperature of 65 degrees F 

I wash to express my appreaabon for 
the assistance received from the Eastman 
Kodak Company, and espeaally from 
their representative, Mr Charles W 
Smith 
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TABLE I 


Animal number 

Age of htter at 
tune of treatment 
(days) 

Dose of 
x-ray 

(roentgens) 

Weight at 
tune of 
treatment 
(grams) 

Weight at 
tune of 
sacnfice 
(grams) 

Duration of 
extraction 
(hours) 

Control 

Dl-Cl 

D1-C2 

D1-C3 

D1-C4 

Avg 

Preliminary* 

25 

25 

26 

25 

None 

None 

None 


7a5 

810 

760 

786 

48 

48 

48 

48 

Treated 

Dl-Xl 

D1-X2 

D1-X3 

Avg 

25 

25 

25 

26 

650 

650 

650 

550 


696 

710 

765 

723 

48 

48 

48 

48 

Control 

D2-C1 

31 

None 

970 

1,265 

36 


D2-C2 

31 

None 

935 

1,140 

36 


D2-C3 

31 

None 

930 

1,185 

36 


Avg 

31 


946 

1,197 

36 

Treated 

D2-X1 

31 

1,100 

1080 

1,010 

36 


D2-X2 

31 

1 100 

1025 

946 

36 


D2-X3 

31 

1,100 

970 

875 

36 


Avg 

31 

1,100 

1026 

943 

36 


* This animal was sacnficed before the others and used to determine the amounts of extract to use for the 
vanous determinations 


SUMMARY 

Three yovmg rabbits from each of two 
htters were given 650 to 1,100 roentgens of 
deep \-ray over the entire body, the three 
other animals from each htter bemg used 
as controls At the end of one week after 
treatment all twelve of the animals were 
killed, ground in a meat chopper, and 
extracted with ten parts (by weight) of 
distilled water The extract was studied 
for phosphatase, total phosphorus, mor- 
gamc phosphorus, chlondes, calcium, mag- 
nesium, sodium, and potassium The 
phosphatase activity of the irradiated 
animals was appreaably lower than that 
of the corresponding controls No ap- 
preaable changes could be detected m the 
concentration of any of the other sub- 
stances studied, mdicatmg that some fur- 
ther factor IS responsible for the reduction 
of phosphatase activity 
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ously found in growing dog bone, was 
significant, smce within a given litter the 
highest phosphatase activity among the 


decrease in mvo as indicated m the m vitro 
assap At best, evidence of this nature 
ismdirect 


averages 

(2 fitters) 

■ Average of 6 control rabbits (3 animals from 

PQ , each litter) 

ta Average of 6 x rayed rabbits (3 animals from 

g each litter ) 



Fig 1 

* See text for defixution of the unit 


treated animals was below that of the 
lowest among the controls In an experi- 
ment of this kmd any change m the phos- 
phatase activity of a given tissue may, of 
course, be masked by differences in other 
tissues In unpubhshed studies we have 
foimd, for example, that while x-ray de- 
creases the phosphatase activity of kidney, 
the decrease is much less marked than m 
growmg bone subjected to a similar dose 
Whether the decrease is actual or merely 
apparent, due to inhibitory substances, 
we cannot say Also, we are imable to 
say whether or not there is a functional 


Phosphorus, calaum, and magnesium 
are knovra to influence phosphatase ac- 
tivity at least ^n vitro, and we were par- 
ticularly desirous of dete rminin g whether 
changes m the concentration of one or more 
of these were responsible for the lowered 
phosphatase activity foUowmg x-ray ther- 
apy As regards the morgamc substances 
studied, we feel entirely safe m statmg that 
the decrease m phosphatase activity found 
m the irradiated animals cannot be attrib- 
uted to changes in concentration of 
phosphorus, chlorides, calaum, mag- 
nesium, sodium, or potassium 
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TABLE I 


Animal number 

Age of htter at 
time of treatment 
(days) 

Dose of 

X ray 1 

(roentgens) j 

Weight at 
time of 
treatment 
(grams) 

Weight at 
tune of ' 
sacnfice 
(grams) 

Duration of 
extraction 
(hours) 

Control 

Dl-Cl 

Preliminary* 






1 D1-C2 

26 

None 


785 

48 


D1-C3 

25 

None 


810 

48 


D1-C4 

26 

None 


760 

48 


Avg 

26 

1 


785 

48 

Treated 

Dl-Xl 

26 

650 


695 

48 


D1-X2 

25 

650 


710 

48 


D1-X3 

25 

650 


765 

48 


Avg 

26 

550 


723 

48 

Control 

D2-C1 

31 

None 

970 

1,266 

36 


D2-C2 

31 

None 

935 

1 140 1 

36 


D2-C3 

31 

None 1 

930 

1 186 1 

36 

1 

Avg 

31 


945 

1.197 

36 

Treated 

D2-X1 

31 

1,100 

1080 

1 010 

36 


D2-X2 

31 

1,100 

1025 1 

945 

36 


D2-X3 

31 

1,100 

970 

876 

36 


Avg 

31 

1,100 

1026 

943 

36 


* This amnml was sacnficed before the others and used to determine the amounts of extract to use for the 
various determinations 


SUMMARY 

Three young rabbits from each of two 
htters were given 650 to 1,100 roentgens of 
deep x-ray over the entire body, the three 
other ammals from each htter bemg used 
as controls At the end of one week after 
treatment aU twelve of the animals were 
killed, ground m a meat chopper, and 
extracted with ten parts (by weight) of 
distilled water The extract was studied 
for phosphatase, total phosphorus, mor- 
gamc phosphorus, chlondes, calaum, mag- 
nesium, sodium, and potassium The 
phosphatase activity of the irradiated 
animals was appreciably lower than that 
of the correspondmg controls No ap- 
preciable changes could be detected m the 
concentration of any of the other sub- 
stances studied, mdicating that some fur- 
ther factor IS responsible for the reduction 
of phosphatase activity 
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ously found m growing dog bone, was 
significant, since within a given fitter the 
highest phosphatase activity among the 


decrease mi mvo as mdicated in the m vitro 
assays At best, evidence of this nature 
IS indirect 


AVERAGES 
(2 fitters) 

■ Average of 6 control rabbits (3 animals from 
™ , each litter) 

fea Average of 6 x rayed rabbits f3 animals from 

g each litter ) 



Fig 1 

• See text for definition of the unit. 


treated animals was below that of the 
lowest among the controls In an experi- 
ment of this kind any change m the phos- 
phatase activity of a given tissue may, of 
cotirse, be masked by differences in other 
tissues In unpublished studies we have 
found, for example, that while x-ray de- 
creases the phosphatase activity of kidney, 
the decrease is much less marked than in 
growmg bone subjected to a similar dose 
Whether the decrease is actual or merely 
apparent, due to inhibitory substances, 
we cannot say Also, we are imable to 
say whether or not there is a functional 


Phosphorus, calaum, and magnesium 
are known to influence phosphatase ac- 
tivity at least mi vitro, and we were par- 
ticularly desirous of detemunmg whether 
changes m the concentration of one or more 
of these were responsible for the lowered 
phosphatase activity following x-ray ther- 
apy As regards the morgamc substances 
studied, we feel entirely safe in statmg that 
the decrease m phosphatase activity found 
m the irradiated animals cannot be attrib- 
uted to changes m concentration of 
phosphorus, chlorides, calaum, mag- 
nesium, sodium, or potassium 
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phylaxis into every group to which they 
gam access They are performing a splen- 
did service in the mterest of humamty 
The Amencan College of Surgeons, one 
of Amenca’s outstandmg surgical bodies, 
has for several years been actively inter- 
ested in cancer diagnosis and treatment 
It has been my good fortune to have be- 
come personally acquainted with some of 
the leaders of this College and to learn of 
the extensive program of cancer research 
which the College is undertaking and spon- 
sonng Not only has the Amencan Col- 
lege of Surgeons assisted m standardizmg 
a great many of Amenca’s pubhc and pn- 
vately owned hospitals, but it has also been 
engaged m estabhshmg cancer dmics 
throughout the Umted States wherever 
it finds a hospital or a chmcal group suffi- 
aently equipped both by personnel and 
apparatus to render a true cancer service 
in the commumty This movement has 
accomphshed more, perhaps, than that 
of any other smgle organization or group 
of organizations m Amenca 

The Amencan Medical Association, with 
a membership representmg practically all 
ethical practitioners of medicme and sur- 
gery in the Umted States, is conductmg a 
senes of national network radio programs 
which reach the pubhc m practically every 
town and hamlet throughout the country 
These programs of cancer education are 
expressed m a language that every one 
can understand, and are, therefore, a tre- 
mendous help to our national cancer cam- 
paign 

Another very worthy activity is the 
work being done by one of the world’s 
largest hfe insurance companies — an ef- 
fort which is accomplishmg somethmg 
that would be practically impossible 
by the average medical or surgical 
group Over the name of this msurance 
company, full-page statements are bemg 
made to the pubhc through our leading 
national magazines, calling attention to 
the necessity of combating cancer by the 
closest possible co-operation with the regu- 
lar medical profession Attention is called 
to tlic neglect on the part of the average. 


sufierer m seekmg the proper kmd of ad- 
vice — often brmging disastrous results at 
the hands of the charlatan, the quack, or 
some other ignorant and unqualified cult- 
ist These published warnings state, m 
no uncertain terms, that the only effective 
agent for combatmg cancer at the present 
time is the skiUful professional use of sur- 
gery, x-rays, and radium For this splen- 
did and voluntary co-operation from an 
organization fully qualified to speak with 
authonty, the medical profession, as well 
as the general public, owe a debt of sm- 
cerest appreciation and deepest gratitude 
Many other mdividual pnvate hospitals 
which have been endowed by pubhc- 
spinted atizens are augmenting cancer m- 
vestigation, research, and treatment m a 
highly commendatory manner It is im- 
possible to name all, but I wish espeaaily 
to mention the Rockefeller Institute, 
which mamtams a splendid laboratory de- 
voted to this work, the Memonal Hospi- 
tal of New York, under the able guidance 
of that stalwart Amencan saentist. Dr 
James Ewmg, Johns Hopkms Hospital 
and Umversity of Baltimore, with Howard 
Kelly, Curtis Bumam, and the dean of all 
Amencan cancer students, Joseph Colt 
Bloodgood, the Crocker Foundation of 
New York, under the leadership of Fran- 
as Carter Wood, whose contnbution to 
cancer research through the "Amencan 
Journal of Cancer,” of which he is Editor, 
has opened our eyes to the magnitude of 
the cancer problem, the Sterner Cancer 
Chmc of Atlanta, Georgia, the Christian 
Cancer Foundation of the Umversity of 
Minnesota, the Harvard Cancer Com- 
mission, and several others 
Returning to Cahforma, mention must 
be made of the Califorma Institute of 
Technology, where Amenca’s outstandmg 
physicist, Dr R A Millikan, has devel- 
oped saentific research on a parallel second 
to none It was here that the wnter first 
became mterested in (real) short wave 
v'-rays, and it may be news to some of our 
audience to know that m this institution 
the first expenmental treatment of a can- 
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honor of being permitted to pre- 

jj sent before this distinguished group 
of international medical experts the 
orgamzation of the cancer campaign in the 
United States of Amenca is deepi}'- appre- 
ciated There is, m all the world, prob- 
ably no greater responsibility before the 
medical profession to-day than that of a 
solution, if humanly possible, of this most 
devastatmg disease of modem avihzation 
It IS not a smgle problem nor a simple one 
It demands, first, the education of those 
lethargic members of our mra profession 
to awaken them into the realization of a 
duty which is so pertinently their own 
Next, to mtensify and amplify this educa- 
tion to a point that it may spread over onto 
the whole public at large m a manner which 
ivill remove the fear of cancer and en- 
courage the seeking of assistance from 
medical advisors at a time when the dis- 
ease can be saentifically and successfully 
subjugated Thirdly, the nation’s very 
government should be made to realize the 
highly important economic phase of this 
problem, to the end that appropnations 
should be directed mto channels of sa- 
entific research m order that the people 
may learn, live, and prosper accordmg to 
then- rightful fundamental heritage 

The writer realizes full-well that m the 
short ten minutes allotted this subject, 
only the briefest land of a sunrey is possi- 
ble, hence he craves your mdulgence for 
this sketchy and necessarily abbreviated 
report 

The Umted States Government is one 
of the few remainmg nations which has 
not officially, as yet, recognized cancer as 
a major civic and economic problem In 
other words, there is here no national gov- 

1 Presented before the Fourth International 
Congress of Radiology at Ztinch Switzerland July 
24 - 31 , 1934 


emmg body with authonty to investigate 
mto and seek ways and means to check 
the ravages of this devastatmg scourge of 
modem avilization — cancer 
As far as the wnter is aware, only two 
States m the umon. New York and Massa- 
chusetts, have state-controlled mstitu- 
tions where cancer research and cancer 
treatment are afforded them constituent 
atizens , and he is happy to state that both 
these institutions are under the control of 
high-grade medical men skilled m the di- 
rection and use of aU modem weapons of 
warfare agamst this disease, mcludmg 
surgery, adequate \-ray equipment, and 
ample radium facilities There are also 
several States, of which California and 
Peimsylvama are pioneers, where cancer 
commissions, sponsored by their state 
medical societies, are domg splendid work 
in publicizing the importance of cancer 
study and control to them own medical 
members and to the pubhc at large That 
this IS bearmg frmt is evidenced by the 
fact that the pubhc is becommg more 
cancer-mmded, thus co-operatmg with 
them medical adnsors m the earher stages 
of the disease, pemuttmg the proper kmd 
of treatment to be mstituted at such a time 
as may assure a permanent cure, which 
otherwise would be impossible 

In addition, there is m Amenca a pn- 
vately endowed organization known as 
the Amencan Society for the Control of 
Cancer, which is domg a monumental ser- 
nce for our pubhc This Society, with 
its dmector and headquarters m New York, 
has a number of highly qualified medical 
men who act as field agents and district 
representatives m various parts of the 
Umted States These men call on the 
physicians m them territory and appear 
before the local medical soaeties, carrymg 
the message of cancer education and pro- 
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A ROENTGEN SIGN FOR SACCULAR ANEURYSM 
OF THE THORACIC AORTA 

A PRELIMINARY REPORT 

By E BTJRVILL-HOLMES, M D , Consholwcken, Pa 

^ i '■ 

From the Department of Roentgenology, Philadelphia ;Gen^^ Hospital 


RE we dealing with a newgrowth or a 
^ thoracic aneurysm^ This is a ques- 
tion to which the roentgenologist 
must frequently supply an answer m those 
cases m which the roentgenogram reveals 
a shadow of greater or less extent m the 
upper mediastmum We say “frequently” 
advisedly, since aneurysms of the aorta 
are met with less commonly than formerly 
owing to the notable discovery by Ehrhch 
and the marked advancements that have 
taken place m recent years m the treat- 
ment of sjrphihs However, they are, 
even now, by no means a ranty 
That the roentgenologist has to be the 
court of last resort m differentiatmg be- 
tween these two lesions is due to the fact 
that the chmaan, despite the history, 
symptoms, and physical exanunation, is 
not uncommonly at a loss to arrive at a 
defimte conclusion ‘ ‘A mediastmal tumor 
or aneurysm” is as far as he will venture, 
so that, to use the coUoqmal expression, 
he “puts it up" to the roentgenologist to 
render the final verdict And, too, it is 
not only necessary to estabhsh a diagnosis 
for diagnosis’ sake, but upon its accuracy 
depends the institution of the proper 
remedial measures In passmg, it might 
be of interest to note that 10 per cent of 
our cases of aneurysms were chmcaUy 
diagnosed pulmonary tuberculosis 
It IS not our purpose here to discuss the 
pathology of aortic aneurysms further 
than to say that m our opimon all saccular 
aneurj'sms of the aorta are the result of 
syphilis We antiapate some cntiasm 
for this statement but, nei ertheless, it is 
our behef It is true that m 10 per cent 
of our cases, serology was negative m 
all antigens, but laboratory findings are 
equally disappomtmg in cases m which 
syphilis IS unquestioned Furthermore, it 


IS also true that m perusmg the case 
histones of many of the patients m whom 
saccular aneurysms existed, and were 
subsequently substantiated with autopsy, 
we read that the patient disavowed a pn- 
maiy lesion This we can, and do, at- 
tnbute to the manner m which the history 
was ehcited To obtam honest and in- 
formative rephes care must be taken m the 
wording of the question “Have you ever 
had a sore?” will mvaJiably meet with a 
demal for the reason that, the patient 
bemg only human, any reflection on his or 
her morals would dictate the answer “no,” 
regardless of what the truth imght be 

We always submit the patient to the 
psychological effect of roentgenoscopic ex- 
ammation and, at its conclusion, bluntly 
and without eqmvocation mqmre, “How 
many years ago did you have a sore?” 
In tins way we have never yet failed to 
seciue a frank confession 

Boyd mentions infections such as m- 
fluenza, typhoid, pneumoma, etc , as prob- 
able causes of adventitial inflammation, 
but adds that it is doubtful if sufficient 
weakemng of the walls takes place to lead 
to aneurysm He also says “An m- 
fected embolus lodgmg m the vessel and 
extendmg to the media may cause a 
mycotic aneurysm Congemtffi weakness 
of the media or a tuberoilous mediastmal 
gland m contact with the aorta, givmg 
rise to a local infection, as the result of 
which the wall may give way, may result 
m aneurysm” However, he concludes, 
“At best, these causes are so rare as to be 
doubtful ” 

Excludmg the dissectmg, true, false, and 
circoid, etc , we class all aneurysms as 
saccular T\^e do not subscribe to fusi- 
form aneurysms We do meet with fusi- 
form dilatations but not fusiforman- 
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at a voltage over a half -million, took place 
in the Fall of 1930 At that time Dr C 
C Launtsen, Assoaate Professor of Ph)'s- 
ics, working under Dr hlilhkan, had been 
expenmentmg mth the higher voltages 
and a vacuum tube of his omi design and 
manufacture, m endeavormg to break 
down the nucleus of the atom These 
gentlemen were finally prevailed upon to 
submit their apparatus to dimcal tests 
upon patients with cancer beyond the 
reach of surgery or other therapeutic 
means From this small beginning the 
Cahforma Institute of Technolog)^ has con- 
tmued experimental treatment work upon 
cancer sufferers up to the present time, 
this Fall completmg four years of chmcal 
research work with voltages up to 1,200,- 
000 It IS hoped that verj'’ soon an offi- 
cial report upon this work ma}^ be forth- 
conung 

In addition to the foregomg there are a 
number of mdmduals, and their name is 
legion, who have sacrificed their very 
hves m an altruistic endeavor to control 
cancer by means of radio-active agents 
It was my mtention to name a few among 


those still hvmg who have contnbuted so 
much to our knowledge of cancer treat- 
ment, but the task assumed such startling 
proportions that it was deemed best to 
omit it I started out to select those of 
whom I had personal knowledge, and also 
ran over the hst of radiological authors 
who had contnbuted mentonous articles 
through the medical press It appeared, 
howe-rer, that it would be impossible to 
mclude a hst of all such, without mjusbce, 
so I would suggest that, if one glances 
through the fellowship roster of the Ameri- 
can College of Radiology, he wiU probably 
fin d therem those who have placed chmcal 
radiology upon the highly respected pro- 
fessional plane it now occupies m the 
United States of Amenca 
It IS earnestly hoped that the results of 
the cancer campaign reports before this 
distmgmshed body of physicians and phy- 
sicists at the Fourth International Con- 
gress of Radiology wiU prove of mestunable 
value to the members partaapatmg, and 
that the lessons therefrom may redound 
to the health and happmess of all man- 
kmd 
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Fis 2 Saccular aneurysm of the horizontal branch Fig 3 Saccular aneurysm of the d^istal horizont^ 
of the thoracic aorta Negress, 24 years old Note and proximal descendmg branch of the aorta Note 
anele well defined semicircular indentation 


made in the nght and left antenor obhque 
and sagittal projections These latter 
are imperatn e if we are to detect any ero- 
sion of the vertebrae such is usually the 
case when the sac is large and projects 
dorsal-ward In a smgle case we were 
enabled to demonstrate marked vertebral 
destruction in a dorso-ventral projection 
(Fig 1) 

Deviation of the esophagus, while not 
always present, is usual, but similar dis- 
placement can, and often does, occur in 
tumors To determme this displacement 
it IS our custom to administer a thick 
banum-buttermilk paste A thick paste 
IS utilized since it will remam m situ 
for a sufficiently long time to secure the 
necessar}' roentgenograms in all positions 
Again, aneurj-^sms practically alwa)^s cast 
a markedly dense, homogeneous shadow 
for reasons which are obiuous new- 
growths frequently exhibit similar density 
In contra-distinclion, however, fusiform 
dynamic dilatations, often erroneously 
diagnosed fusiform aneurysms, cast a 


shadow much less dense because the 
lammated clot is absent Given a roent- 
genogram in the case of a negro m which a 
large, homogeneous shadow occupies the 
upper mediastmum, by the law of averages 
a diagnosis of aneurysm would imdoubt- 
edly be confirmed But, while less com- 
mon in this race than m the white, tumors 
are met with As newgrowths occur less 
often m the negro than in the white, so do 
aneurysms m our expenence, and m this 
country, occur more frequently 
What, then, is the diagnostic feature 
m the roentgenogram which provides the 
key to dffiferentiate? For some time past 
we have made the observation that m all 
aneurysms, with the exceptions before 
mentioned, there is always a defimte 
angulation between the outer hmit of the 
sac wall and the left border of the heart 
It may be a nght-angle or an obtuse one 
It may appear as a small arc of a cucle 
Perhaps the word “indentation” would be 
more descnptive Furthermore, and this 
is of equal importance, is the mabihty to 
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Fig 1 Extensive destruction of the left half of 
the bodies and lamin® of the third fourth fifth 
sixth, and seventh dorsal vertebnc by a large sac- 
cular aneurjsm of the horizontal arch and proximal 
descending branches of the thoracic aorta Dorso- 
vcntral view 

eurysms We have expenenced several 
cases in which the entire left hemithorax 
would be practically occupied by a large, 
fusiform-shaped dilatation of the descend- 
ing branch which would probably be 
classed as a fusiform aneurysm Neverthe- 
less, at autopsy, a vessel will be found of 
normal size but with walls of “paper-hke” 
thickness These are fusiform dynamic 
dilatations often associated ivith marked 
tortuosity and are not fusiform aneurysms 
In the past four years we have encountered, 
at the Philadelphia General Hospital, 
aneurysms as follows 

Honzontal branch 22 

Distal, ascending and horizontal, 19 

Proximal descending 18 

All branches 9 

ProximaJ ascending, 5 

Proximal descending 6 

In addition we have had but have ex- 
cluded as irrelevant to the report, two 
distal descending thoracic, two abdominal, 
and three of the common innominate 
As we have remarked before, it is often 


ROENTGEN DIAGNOSIS 

difficult, indeed impossible, to clinically 
differentiate tumors of the upper medias- 
tmum from aneurysm Pam, hemoptysis, 
cough, and physical findmgs are common to 
both, so that dependence has to be given 
to roentgenographic and roentgenoscopic 
findmgs 

Right here and now let us explode the 
common impression that a differenbal 
diagnosis between tumor and aneurysm 
can be made, by noting on the fluoroscopic 
screen pulsations of the latter and then- 
absent in the former In our experience, 
pulsation of the sac is deadedly the excep- 
tion rather than the rule, probably because 
when these cases come under our observa- 
tion the aneurysm has existed for a long 
time And even in the few cases m which 
pulsations are obsen^ed it is often impos- 
sible to say whether such pulsation is ex- 
pansile or transmitted One has but to 
inspect the contents of one of these sacs at 
the autopsy table to readily appreciate 
why pulsations do not occur, or are so in- 
fimtestunal as not to be visible on the 
fluoroscopic screen The blood coursing 
through a narrow channel precludes any 
appreaable registration of the pulse wave, 
owing to the layer upon layer of dense, 
laminated clot, which mtervenes between 
it and the sac wall 

Our patients, nevertheless, are routmely 
examined by fluoroscopy though this 
procedure is not absolutely essential for 
diagnosis In virtually aH cases a dorso- 
ventral roentgenogram of the chest rarely 
betrays us, with the exception of those 
aneurysms that involve the proximal as- 
cending or distal descendmg branches, or 
m the rare cases m which the aneurysms 
are so small and so situated that they could 
be, and are, overlooked by any method of 
examination In referring to the sum- 
mary of our cases it will be noted that 
these exceptions constitute a very small 
portion of the total However, for further 
refinements m diagnosis, m order to deter- 
mme which portion of the branch, or 
branches, is mvolved, roentgenograms are 
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this case is not proven (since the patient, 
after a few days in the hospital, requested 
and received her discharge), however, we 
feel sure that, despite the patient’s age, 
she has an aneurysm We might add that, 
before her discharge, we were informed 
that serological tests were strongly positive 
in all antigens 

Another patient, also a negro, aged 49, 
was on the service of Dr WiUiam Drayton 
m the psychological department His 
chief complamt was intense pam m the 
chest The pams, he stated, began five 
years before admission, m the left shoulder, 
migratmg to the chest For the past two 
years, however, he had been free from it 
but it returned six months ago When he 
lies down he becomes very dyspneic 
Accordmg to his past medical history he 
had “blood poisonmg” ten years ago He, 
however, demed a primary lesion Physi- 
cal examination showed impaued fremitus 
over the left chest, with impaued per- 
cussion note Over this side, also, breath 
sounds were distant and a few expuatory 
relies were present There was no pre- 
cordial bulgmg The apex was visible and 
palpable in the fifth interspace inside the 
midclavicular hne There were no thrills 
Heart sounds were normal and no murmurs 
or bruit could be detected Blood pressure 
on both sides 140/90 Serology was as 
follows chol antigen, one plus, Nou- 
gouchi, minus, Kahn, three plus A 
clinical diagnosis was made of either 
mediastinal newgrowth or aneurysm 
Autopsy showed a large saccular aneurysm 
involving the distal horizontal and proxi- 
mal descending branches The aneurysm 
had ruptured into the left upper lobe of the 
lung (Fig 3) 

This film, hkemse, caused no httle dis- 
cussion and opimons were laned The 
widespread shadow, occupymg much of 
the left hemithorax and lacking any well- 
defined outline, tended to confuse and con- 
found Here again the angle could be 
demonstrated, although faintly, and fur- 
nished the basis of a roentgen report of a 
saccular aneurj'sm 

Figures 4-^ and 4-B are illustratne of 


the signs to which we have drawn atten- 
tion I M , negro, aged 46 years, was ad- 
imtted to the nervous wards on the 
service of Dr Yaskm, because of a left- 
sided hemiplegia Owmg to his inabihty 
to talk, only a brief history was obtain- 
able, but his wife who acted as mformant 
said that he had been a regular attendant 
at an out-patient chnic, where he was given 
“shots” m the arm for “bad blood ” 
Upon awakening m the early mormng of 
the day on which he was admitted to the 
hospital, she found him paralyzed, being 
unable to talk or move ^s Mt arm and 
leg 

In conclusion, we do not wish to convey 
the idea that this angle will be present m 
every case, or that, if present, it is infalhble 
for a diagnosis of aneurysm There are ex- 
ceptions to all rules It is conceivable that 
a large upper mediastinal tumor could ex- 
tend outward and downward on the left 
side, obscurmg the left border of the car- 
diac shadow, and that its upper border 
might form an angle with the latter This 
must be rare, however, as we have never 
yet expenenced it An error, if it is made, 
will he largely in mistaking a newgrowth 
for an aneurysm rather than the reverse 
The patient had a large pulsatmg mass 
in the supraclavicular region of the right 
side It was freely movable and an 
auscultatory bnut was heard over it 
There was no precordial bulgmg, but 
there was a widespread heavmg pulsation 
No palpable shock or thnll was felt The 
heart was greatly enlarged as evidenced 
by the area of cardiac dullness A systohc 
and diastolic murmur was appreciable 
Pulse was of the water hammer type 
Blood pressure was 190/6S on the nght 
arm and 160/S2 on the left Blood and 
spinal fluid was 4 plus m all antigens, 
and a paretic gold curve was obtamed 
In the hght of the history, physical and 
laboratory findings, a chmcal diagnosis of 
nght cerebral thrombosis, cardiovascular 
syphilis, with aneurysm of the aorta and 
innominate, was made In refemng to the 
reproduction of the roentgenogram of the 
patient’s chest, it mil be noted that there 
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Fig 4 ^4 Erroneously interpreted as an aneurysm 
Note the absence of solid angle and the visuaJiMtion 
of the left border of the heart through the mass (more 
dearly outlined on the film) 


Fig 4rB Composite Ime drawing of three aneurysms. 
Note angles at .4, jS and C 


trace the left border of the heart beyond 
the lower himt of the sac tvall The 
border of the heart fuses, as it were, with 
the dense shadow of the aneurysmal sac 
Occasionally it can be traced beyond the 
latter, but, if so, only for a distance of 
approMmately one to two centimeters 
In contrast, in cases of tumor, this angula- 
tion IS not present, and the border of the 
heart can be traced from its apev to the 
aortic arch The idea which we wish to 
convey will be more readily understood if 
reference is made to the accompanymg 
roentgenographic reproductions (Figs 2 
and 3) and also the hned drawmg— a 
composite of three aneurysms (Fig 4) 

Figure 2 is a case on the service of Dr 
McLean, from the department of tuber- 
culosis The patient was a negress, aged 
24 years, whose chief complamt was pleu- 
ritic pams over the left lower chest for the 
previous five days Her history was that 
about a month pnor to admission she be- 


gan to lose weight, but her appetite re- 
mamed good until five days before, at 
which tune she became weak and listless 
There was never any cough, expectoration, 
or hemoptysis Five days before admis- 
sion she suffered with sudden, stitch-like 
pams which were worse on deep breathmg 
but were reheved by strappmg Physical 
exammation was virtually negative, and 
the sputum negative for tubercle baalh 
The patient was referred to the x-ray 
department with a clmical diagnosis of 
pleurisy and a tentative one of pulmonary 
tuberculosis 

The film of this patient prompted much 
discussion and opmions were divided as 
to whether it was a newgrowth or 
aneurysm Because of the youth of the 
patient a majonty considered aneurysm as 
entirely problematical, but the telltale 
angle was present and we unhesitatingly 
made a diagnosis of saccular aneurysm of 
the horizontal branch of the aorta While 


ROENTGENOLOGIC METHOD OF EXAMINATION OF THE LYMPHATIC SYSTEM 
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(Director of the Institute, Professor M I Nemenow, Head of Laboratory, 
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I N 1928, at the suggestion of Professor 
M I Nemenow, the Director of the 
Institute, our laboratory took up the 
task of working out a roentgenologic 
method of examining the Ijmiphatic sys- 
tem Owmg to the fact that Hiere is not 
a smgle branch of practical medicme 
which IS not mterested in the lymphatic 
system and considermg the importance, 
the difficulty, and the responsibihty of 
the work, the laboratory set about the 
task, havmg mcluded it m the plan of its 
work as one of the mam problems 
The first year of work resulted m re- 
assuring findmgs, as it enabled us to 
answer m the affirmative the question 
as to whether or not it was generally 
possible to mtroduce a contrast sub- 



Fig 1 


stance mto the lymphatic system of a 
hvmg ammal and to have it reproduced 
by means of a roentgenogram 
The experiments were earned out on 
frogs, as the mtroduction of a contrast 
substance mto their large subcutaneous 
pouches presented no difficulty The frog 
was either shghtly anesthetized or even 
received no narcosis whatever, and a 
number of senal roentgenograms were 
then made, reveahng the penetration of 
the contrast substance mto both the 
anterior and postenor lymphatic hearts 
The frogs bore the experiment well and 
^ a rule survived, so that it was possible 
to ma ke further roentgenograms at differ- 

"P the author says 

nrtide in this 

obtdncd m Radioloci The data 

^ >n 192S as a result of the expenments on 

published and have not been 
ihr,rt In an>one The same <^n be said of 



' ' vAcoi-.’wA 



\ 


Fig 2 

ent intervals up to the 
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IS an absence of the solid angle invanably 
seen in cases of saccular aneurysm of the 
aorta Furthermore, and ]ust as impor- 
tant, the left ventricular border can be 
traced through the shadow of the circum- 
scribed mass (more sharply defined on the 
onginal film) 

That the signs ivere of value m refutmg 
the opimon that no aneurysm was present 
was borne out by the postmortem findmgs 
No evidence of any aneuiy’^sm either of the 
aorta or innominate was found The 
former was considerably dilated and pre- 
sented many diffuse and puckered scars 
with wnnkling of the intima The dilata- 
tion was fusiform, the caliber of the arch 
being 10 centimeters The innommate was 
hkewise dilated, with fibrosis of its walls 


SUMMARY 

We have attempted, bnefly, to descnbe 
a new sign whereby tumors of the upper 
mediastmum can be differenfaated from 
saccular aneurysms of the thoraac aorta 
In the latter, a definite angulabon is 
formed by the lower left border of the heart 
with the lower border of the aneurysmal 
sac, m addition, and equally important, 
IS that the left border of the heart cannot 
be traced through the dense shadow cast 
by the aneurysmal sac 

While we do not claim mfalhbihty for 
this sign, our expenence has shown that it 
is of considerable value m the (hfferenba- 
tion of the two lesions We have never 
obsen^ed the sign m cases of tumor 
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Figure 2 is one of the serial roentgeno- 
grams shoTmig the experiment earned 
out on Oct 27, 1928 Animal, Rana 
temporarm, male, size, average, small 
ulcer on the skm of the left upper eyehd. 


reproduemg the different organs and parts 
of the body of man and laboratory animals 
This work has made it possible to give a 
better grounded and more detailed answer 
to the question we set out to answer 



receives neither narcosis nor any pharma- 
cologic admimstration, subcutaneous m- 
jection of 0 1 grm of Bismuth Carb 
Suspens m gum arabic mto the left 
crural region and of the same quantity 
mto the nght humeral region The roent- 
genogram, taken on Oct 29, 1928, i e , 
in 48 hours’ time, reveals the accumulation 
of the contrast substance in the region of 
the posterior and anterior lymphatic 
hearts, no connection ^vlth the site of 
injection can be estabhshed 

In tlie course of the last two years we 
have earned out over 120 experiments 
and have made about 250 roentgenograms 


Notwithstandmg the facts that m 1929 
Defnse demonstrated at the Congress of 
Itahan Anatomists, m Bologna, several 
roentgenograms of the lymphatic system 
injected with silver mtrate, that m 1930 
Gaetano Ottaviam apphed the mjection 
of mercury on human corpses, and those 
of domestic animals, and that m 1931 
Oscar Meller apphed umbrathor to the 
injecbon of lymphatic vessels of the lungs, 
it was a fact that, so far as the writer 
knew, no defimte roentgenologic method 
for exanumng the Ijmphabc system had 
been estabhshed 

Due to this fact our laboratory deter- 
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Fig 2 A 

stance having disappeared from the ] 3 Tn- 


Figure 1 IS a roentgenogram showing 
a phase of one of the experiments made 
Sept 29, 192S Animal, jRam temporana, 
male, size, average, no narcosis or any 
other pharmacologic admmistration Sub- 
cutaneous mjection of (1) 0 3 grm of 
Sol Natr Brom 20 per cent, mto the 
nght crural region , (2) 0 4 grm of Bis- 
muth Carb Suspens into the left crural 
region The roentgenogram was made 
18 seconds later It shows distinct outlmes 
of a contrast band on the left which 
spreads from the shm to the lymphatic 
heart along the whole of the thigh, and 


phatic hearts, it was observed m the a less marked contrast band on the right 
spleen The findings have been the sub- which is manifest only withm its mitial 
ject of a special paper ’ Imuts, spreadmg no farther than up to 

1 A Zolotukhin, V Karasik, 1928 middle of the thigh 
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Figure 2 is one of the senal roentgeno- 
grams showing the expenment earned 
out on Oct 27, 1928 Animal, Rana 
imporana, male, size, average, small 
ulcer on the skm of the left upper eyehd, 


reproduemg the different organs and parts 
of the body of man and laboratory animals 
This work has made it possible to give a 
better grounded and more detailed answer 
to the question we set out to answer 



Fig 3 ^ ^'8 6 


receives neither narcosis nor any pharma- 
cologic adnumstration , subcutaneous m- 
jection of 0 1 grm of Bismuth Carb 
Suspens m gum arable mto the left 
crural region and of the same quantity 
mto the right humeral region The roent- 
genogram, taken on Oct 29, 192S, ? c , 
m 48 hours’ tunc, reveals the accumulation 
of the contrast substance m the region of 
the posterior and antenor lymphatic 
hearts, no connection with the site of 
injection can be estabhshed 

In tlic course of the last two years we 
have earned out over 120 experiments 
and have made about 250 roentgenograms 


Notwithstandmg the facts that in 1929 
Defnse demonstrated at the Congress of 
Itahan Anatormsts, m Bologna, several 
roentgenograms of the lymphatic system 
injected with silver mtrate, that m 1930 
Gaetano Ottaviam apphed the mjection 
of mercury on human corpses, and those 
of domestic animals, and that m 1931 
Oscar Meller apphed umbrathor to the 
mjection of lymphatic vessels of the lungs, 
It was a fact that, so far as the wnter 
toew, no defimte roentgenologic method 
for examimng the lymphatic system had 
been estabhshed 
Due to this fact 


our laboratory deter- 
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Fig 2 A 

stance havmg disappeared from the lym- 
phatic hearts, it was observed m the 
spleen The findings have been the sub- 
ject of a special paper - 
’ A Zolottikhin V Karasik 1928 
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Figure 1 IS a roentgenogram showmg 
a phase of one of the experiments made 
Sept 29, 1928 Animal, Rana temporaria, 
male, sue, average, no narcosis or any 
other pharmacologic administration Sub- 
cutaneous mjection of (1) 0 3 grm of 
Sol Natr Brom 20 per cent, mto the 
nght crural region , (2) 0 4 grm of Bis- 
muth Carb Suspens mto the left crural 
region The roentgenogram was made 
18 seconds later It shows distmct outhnes 
of a contrast band on the left which 
spreads from the shm to the Ijunphatic 
heart along the whole of the thigh, and 
a less marked contrast band on the nght 
which IS manifest only withm its mitial 
lumts, spreadmg no farther than up to 
the middle of the thigh 
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topographic injection with two substances 
differing in their atomic weights the 
roentgenogram reproduced as Figure 6 


tamed in the glandular filter the contrast 
substance, re, a 30 per cent solution of 
coUargol 



not only shows the subcutaneous lymphatic 
vessels but the arterial system as well 
Figure 7 shows the mam subcutaneous 
lymphatic vessels of the posterior ex- 
tremity mjected with white lead (2PbC03- 
Pb/0/H)2 The vessels are satisfactorily 
contrasted, well outhned, and can be 
seen even agamst the background of 
osseous tissue The vessels, numbermg 
five (vasa afferentia), run toward the 
lymphatic gland and, havmg passed 
through it (vasa efferentia), emerge as a 
smaller number, for only tw^o vessels are 
then diseemible, however, one of the 
two, namely, that runmng to the nearest 
lymphatic gland, again ramifies mto three 
branehes 

Figure 8 is a roentgenogram showing an 
analogous picture with a modified inter- 
relation of contrasts observed in the vasa 
afferentia and the vasa efferentia at the 
expense of the two lymphatic glands being 
more markedly contrasted, havmg re- 


Figure 9 IS a reproduction of the right 
anterior extrermty of a dog and shows a 
fascicle of superficial lymphabc vessels, 
consistmg of four stems havmg marked 
dilatations at the site of valves (vasa 
afferentia) Only two vessels emerge from 
the gland but those are of greater diameter 
(vasa efferentia) and the cramal one 
soon bifurcates In them further course 
the three vessels considerably mcrease 
m diameter, the distmct contours of the 
truncus jugulans, with marked swelhngs 
at the site of valves, bemg visible m the 
cervical region 

Figure 10 is a roentgenogram reproduc- 
ing a topographic, t e , complex, mjection 
of three systems — ^the artenal, the venous, 
and the lymphatic Stereoscopic exami- 
nation reveals the interrelations between 
the aortic arcs (and the larger branches 
of the aorta), the vena cava supenor 
and the lymphatic duct 
All the above-desenbed findings have 
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Fig 6 


Fjg 7 


Fig 8 


mined on startmg with the injection 
which has been known since the days of 
Nuck (1692) and has become classical 
However, owing to the pecuhanties of 
the roentgenologic method, we considered 
it essential that any substance introduced 
for exploratory purposes should be pos- 
sessed of the contrasting capaaty, and 
that the injection should be complex, 
f e , we decided on mtroducmg a topo- 
graphic injection and thus obtaining a 
stereoroentgenogram Dunng the last 
year the methodical part of the problem 
set has been considerably advanced since 
the time when the work was placed m 
the charge of Dr Jdanov, who has made 
aU the further described anatomic sections 
The foUowmg substances have been 
tested on anatoimc matenal (1) the 
essential substances of the Hauch, the 
Gerota, and the Hazm type, (2) the 
experimentally obtained modifications of 


the latter, and (3) substances worked out 
at the laboratory by Dr A Zolotukhin 
and Dr D Jdanov 

Figure 3 IS a roentgenogram showmg 
the subcutaneous lymphatic vessels of 
the upper extrenuty of an adult. Figure 
4, the lower extremity, the mjections of 
mercurj'^ havmg been made mto the skm 
of the finger and the toe, respectively 
Such a roentgenogram as Figure 3 is the 
exact reproduction of the lymphatic sys- 
tem of the forearm and reveals the dis- 
tribution of the vessels, the nature of the 
anastomoses of separate branches and 
their coils, and the hne of their direction 
toward the Ijonphatic glands The high 
atomic weight of mercury is its advantage, 
its high specific gravity, its drawback, 
considerably limiting its apphcation 
Figure 5 IS a roentgenogram showmg the 
entire thoracic duct of a rabbit 

Owing to the apphcation of a complex, 
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exammation The solution of these prob 
lems wiU render more accurate our knowl- 
edge concerrung this comphcated and 
important branch of the morphology and 
physiology of man and animals 

METHOD OF PROCEDURE 

The foUowmg substances have been 
apphed for injectmg the lymphatic system 
m anatomic material (1) the essential 
substances of the Hauch type, namely, 
red lead (PbaOi), 120 0 gr , paraffin oil, 
120 0 gr , oil of turpentme, 60 0 gr 
the Gerota type, namely, red lead (Pb304), 

5 0 gr , oil of turpentine, 3 0 gr , chloro- 
form, 5 0 gr the Hazm type, namely, 
glycenm fl , 100 0 gr , bismuth carb , 
20 0 gr , ag destil , 10 0 gr (2) their 
experimentally obtamed modifications, and 
(3) substances worked out at the labora- 
tory by Dr Zolotukhin and Dr Jdanow, 
(2PbC03Pb(0H))2, 60 0 gr , paraffin oil, 
45 0 gr , oil of turpentme, 130 0 grams 

The substance injected for roentgeno- 
logic exammation should meet the foUow- 
mg three essential requirements it should 
be possessed (1) of a contrastmg capaaty , 

(2) of a high degree of penetrabihty, and 

(3) be fine, i e , consist of an emulsion 
with very mmute particles or grains 

The above-mentioned Hauch’s substance 
may be considered as essentially smtable 
for the purpose of mjecbng the blood, 
vascular system, and the arteries m par- 
ticular, on condition that its penetrabihty 
be mcreased by a modification m the 
ratio of its consbtuents (60 0 gr , 45 0 gr , 
SO 0 gr , respectively), and that the par- 
ticles of red lead (PbsOd be very minute 

Figure 2-A is a roentgenogram showing 
the entire arterial tree of the lower ex- 
tremity injected iwth Hauch’s substance, 
the size of the emulsion gram exceeding 
but shghtly the diameter of an erythrocyte 

The cruslung of the substance apphed 
for injecting is best performed by a 
mechanized method inth the aid of a fine 
gnnding machine such as is used for 
chemical purposes A porcelain or agate 
mortar insures a fine gnnd which is 



rapidly obtamed, while by graduating 
the contents of the pestle (which sometimes 
reaches as much as 2500 grm ), a standard 
mass is warranted 

Figure 2-B is a tracing, made by means 
of Abbee s device, for nucroscopic drawmg 
of the different equaly magmfied particles 
constituting the substance used for m- 
jeefaon, prenous to their having been 
crushed No 1, CaCOj, No 2, CaSO^, 
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been reproduced m anatomic sections 
obtained by means of a special anatomic 
method of procedure, designed to meet 
the pecuhar roentgenologic requirements 
Figures 11 and 12 are roentgenograms 
obtamed as a result of a physiologic 
experiment Rabbits havmg received a 
hght dosage of anesthetic were mjected 
mtracellularly with a 30 per cent solution 
of collargol mto the antenor extrenuty 
and the skin of the toes The lymphatic 
vessels, which are well contrasted against 
the bone, are disbnctly visible (Fig 11), 
they run from the site of injection to the 
nearest lymphatic glands of the axdlar 
(Fig 11) and pophteal regions Figure 
12 shows the lymphatic vessels of the two 
lower extremities 



Fig 11 


CONCLUSION 

On the ground of the work completed 
it IS now possible to affirm that the appli- 
cation of the roentgenologic method to 
the exammation of the lymphatic system 
of man and animals will doubtless help 
to bridge over a number of lapses which 
have so far existed m the fields of mor- 
phology and phj'-siology 

The problems consist of estabhshmg 
the connection between the superfiaal 
and the deep-lymg lymphatic vessels of 


the extremities, those of various organs 
and of the different regions of the body 
(such as the mediastmum), as well as 
the connection between vessels running 
m different regions, which is of such great 
importance m practical medicme These 
problems and the study of the routes along 
which the lymph flows, t e , the study of 
lymph circulation under pathologic condi- 
tions m particular, are essential problems 
whose solution may be facihtated and 
promoted by mcludmg m the methodologic 
complex the roentgenologic method of 



A STUDY OF THE EFFEQ OF IRRADIATION UPON THE LUMBAR 
SYMPATHETIC GANGLIA IN RATS‘ 
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^ ^ Research, and E P PENDERGRASS, M D , Phtladelphm 


S INCE 1930, we have been interested 
in the treatment of cases of angina 
pectons with roentgen therapy It 
■was thought that the effect of irradiation, 
if any, was upon the sympathetic gangha, 
and that pam was reheved m a manner 
analogous to the rehef sometimes ob- 
tamed after alcohohc mjection A similar 
line of reasonmg was used by others in the 
justification of roentgen therapy m many 
diverse conditions, including Raynaud’s 
disease, lichen planus, pruntus, and dys- 
menorrhea It soon became ob-vious that 
It was extremely difficult to evaluate the 
results Patients with angma pectons 
frequently pursue a very vanable course, 
they are of necessity treated with several 
therapeutic agents simultaneously An 
improved morale and spint of optimism 
may m certam cases mislead both patient 
and physician as to the true progression 
of the condition The techmc of roentgen 
therapy entails mampulations which may 
act powerfully on the psyche Thus it was 
found that, while many cases of severe 
angma showed improvement, and so stated, 
they all tended to relapse Other persons 
with angmoid pams, definite nervous dis- 
turbances, but little m the way of orgamc 
cardiac findings, might remam perma- 
nently unproved 

It seemed desirable that some objec- 
tive expenmental data be procured, prder- 
ably on animals, bearmg upon the basic 
question Can roentgen irradiation affect 
the sjmipathetic ganglia^ The following 
three possible procedures suggested them- 
selves 

(1) Irradiation of the gangha vi situ 
and subsequent microscopic examination 
The objection to this was technical It is 


uncertam what degree of damage to a 
ganglion must exist before it is apparent 
m the fixed stained preparations now avail- 
able It is probable that an attack upon 
the problem in this manner would require 
the development of an entirely new technic 

(2) After ganghonectomy the tempera- 
ture of the skm which has suffered an mter- 
ruption of its vasomotor nerve supply wdl 
be relatively high, at least for a time It is 
customary to compare corresponding parts 
on opposite sides This method is satis- 
factory and simple foUo'wing operative 
procedures, which can easily be umlateral 
The proxinuty of the paravertebral ganglia 
to each other espeaally m small animals 
where they may he only from 2 to 3 mm 
to each side of the imdhne, practically 
precludes the use of this method followmg 
irradiation 

(3) After ganghonectomy the periph- 
eral sympathebc nerve plexuses, lymg 
m the adventitia of blood vessels, degener- 
ate This degeneration is complete m 
from 45 to 60 days It was reahzed that 
failure to obtam this degeneration would 
not necessarily mean that there had been 
no effect on the sympathetic gangha, but 
only that the effect was not comparable to 
operative ganghonectomy This was the 
method chosen 

Considerable prehmmary work was re- 
quired to detenmne the dose of irradia- 
tion to be employed, and to work out the 
technic for staimng the penpheral sym- 
pathetic vascular plexuses It was found 
that a considerable number of white rats 
would sumve doses of roentgen irradia- 
tion given along the paravertebral gutters 
The factors were as follows 


' From the RobmcUe Foundation, the Medical 
Clinic, the Dcpartmcnl of Radiofog>, and the Pepper 
Lnlx)rator> of the Ho>Tiital of the Umi-enitj of Penn 
'll Kama 


Voltage, 105 K V The machine is a Kelley-Koctt 
transformer inth a single LaTour circuit inth a npplaec 
curont. the npple being from S to 12 per cent at 15 
tnflliampfires 
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No 3, PbiOj, No 4, HgS No 6 is a 
tracing of the particles subsequent to a 
crushing of fifteen minutes’ duration and 
shows that these but shghtly exceed in 
size the diameter of an erythrocyte (No 5) 
The crushing must be done much more 
thoroughly if tile l}Tnphatic system is to 
be injected, particularly so in case of a 
parenchjrmatous injection, and may re- 
quire as long as from two to three hours 
After sumhar crushing the particles of 
the substance are of x^ery small diameter 
(3-5fi) and readity penetrate in the intra- 
cellular spaces A thoroughlj'’ prepared 
substance insures a successful injection 
and a demonstrative section 
The injection requues no speaal devices 
and is performed by means of an o'rdinar}'- 
Record syringe vnth a fine needle In 
injecting the subcutaneous Ijunphatic x^es- 
sels m man (Figs 3, 4) or animals (Fig 9) 
the procedure is begun by msertmg the 
needle into the skm of the finger or toe 
m the region of the ungual phalanx on 
the surface of the flexor later after a 
large subcutaneous Ijonphatic x’-essel has 
been rex'-ealed the needle may be intro- 
duced into the latter and the mjection 
continued until the vessels reaching as 
far as the nearest regional lymphatic 
glands (i e , either pophteal or ulnar) are 
filled xvrth the substance In case the 
vessels retain the contrastmg substance 
(Fig S) it is possible to contmue the 
mjeetion by inserting the needle into the 
gland Itself (Fig 9) and m this xvay obtain 
the contrasted contour of the vessel in 
its further course 

The thoraac duct is successfully m- 
jected by msertmg the needle mto the 
mgmnal lymphatic glands (Fig 5) 

With the purpose of performing a 


complex topographic mjection of several 
x^ascular systems (either of two or of 
three, namely, the artenal, the venous, 
and the lymphatic (Figs 6, 10), it suffices 
to substitute the essential contrasting 
substance for the subsequent injection 
xnth one of a greater or smaller atomic 
weight, as It IS the latter property that 
determmes the contrasting capaaty 
white lead ( 2 PbC 03 Pb 0 H)a = 774 7, 
red lead (Pbi 04 = GS4 7) , cinnabar 
(HgS = 232 06) 

Due to the fact that substances of the 
nature of an emulsion cannot be satis- 
factorily used for mjectmg the lymphabc 
system m hvmg anunaJs, we have tested 
for the purpose a senes of both simple and 
colloidal solutions (salts of bromme, stron- 
tium, hpiodol) and the best results were 
obtamed by the apphcation of a 30 per cent 
solution of coUargol In this case as well, 
the solution is injected by means of an 
ordinary Record synnge, either subcu- 
taneously or mtrarauscularly or mto the 
arthral caxuty of a shghtly anesthetized 
ammal, and then the roentgenogram is 
made (Figs 11 and 12) 
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Fig 1 Photomicrograph of 
specunen removed from right mam 
bronchus, showmg general mva- 
sion of squamous-cell carcmoma 
mto the deeper structures of the 
bronchus Magnification X75 


Fig 2 Photomicrograph of 
specunen removed from right mam 
bronchus, showing typical squa- 
mous-cell carcmoma with ten 
dency to pearl formation Mag- 
mfication X150 


Fig 3 Photomicrograph of 
specimen removed from nght mam 
bronchus, showmg more detailed 
structure of squamous-cell carci- 
noma Magnification X300 


IS not, of course, so readily obtained in 
cases m which radiation is used instead of 
the surgical removal of the growth This 
author was unaware, or chose to ignore, 
that nearly as many cases of biopsied lung 
carcmoma treated by radiation are now 
Imng and free from symptoms, as those 
treated by surgery, which he enumerated 
as quoted above Keman, m Apnl, 1933, 
reported a biopsy made on the lung of a 
17-year old girl, April 26, 1927, which the 
pathologist designated as “raahgnant tu- 
mor, probably carcinoma,'' and graded IV 
on Broders’ scale Immediately there- 
after the patient received a course of high 
voltage roentgen treatments "From then 
until the tune of wntmg this article, she has 
been perfectly well, with no more bleeding 
and no pulmonary symptoms Roentgeno- 
grams of her lungs, however, still show the 
same [tumor] shadow ' 

Including this case, Kernan obser\'ed 
nine patients suffering from histologically 
proved carcinoma of the bronchi or lungs 
■who had been treated by \-ray, radium, 
and diathermy, although the last was not 
emplojed m all the cases At the time 
his report was made, three were dead 
( H per cent) , four n ere well without any 
clinical snnptoms or roentgenologic find- 
ings (44 per cent), and two were alive and 
M ell but still had suspiaous shadow's m the 


chest (22 per cent) All the patients had 
survived from three to five years smee 
the conclusion of treatment 

In the senes reported by Leddy and 
Vmson there were 42 histologically proved 
cases of bronchogemc carcmoma, treated 
by radium or roentgen rays Ten of these 
patients, who received roentgen therapy 
alone, were hving from fifteen months to 
four years after the diagnosis was made, 
the average duration of life for the entire 
group bemg twenty- three months 

Roberts, though presenting no cures, 
considers that x-ray treatment is justified 
m aU cases too far advanced to be treated 
otherwise, because it is the best method of 
reheving severe pain and cough, even if life 

15 not much prolonged In his cases there 
was evidence of alleviation, re-e\pansion 
of the collapsed lung, and even temporary 
regression of the tumor 

In companng the results obtamed by 
surgery and those by radiation, we must 
not forget that smgerj' cames wuth it a 
primax)' hazard which is not connected 
with any form of irradiation The figures 
for lobectomy done for bemgn conditions 
are interesting m this connection Roberts 
and Nelson report two dead out of 10 
lobectomized, or 20 per cent Of Janes’ 

16 cases, five died — a 30 per cent mor- 
taht)' As both of these reports concern 



RADIATION THERAPY IN CARCINOMA OF THE BRONCHUS 

By SAI^WBL M BAUM, M D , A^ew York City 

From the Radiation Therapy Department, Beth Israel Hospital I Seth Hiksch, M D 

Director ’ ' 


IJIs preparing a report of the case of upon the extent of the growth at the time 
I carcinoma of the bronchus here re- the deiimte diagnosis is made” — this m 

corded, tlie present writer made a view of the universal agreement that 
careful sun^ey of recent hterature upon the diagnosis is never made until the lesion is 
general subject of lung carcinoma \\TuIe far advanced These same authors ad- 
he found abundant matenal, very little vocate a lobectomy "for tumors located 
of this concerned therapj'^, and of the well out m the periphery or nudportion of a 
reports of treatment only few even men- lobe,” but add that, as Graham has al- 
tioned other means than surgeiy There ready pomted out “the radical operation 
was a very general agreement among all offers scant hope of cure at present because 
authors upon certain points, notably of the advanced stage at which the diagno- 

1 Carcincoma of the lung is not a very sis is usually made ” By direct reference 

frequent t 3 rpe of the disease, but its m- to Graham’s paper, I find he states that, 
cidence appears to be increasmg "In aU, there are apparently slx cases m 

2 The onset is msidious, it probably the hterature m which a patient has sur- 

exists m an active state for a considerable vived for at least a year the surgical re- 
time before any clmical symptoms are moval of the [lung] carcmoma Two of 
mamfested, or any shadows evident on x- these patients were operated on by Sauer- 
ray exammation bruch, one by Churchill, two by Edwards, 

3 The diagnosis of primary caranoma and one by Allen and Smith At the time 

of the lung in its early stages is rarely (if of the publication of these respective re- 
ever) made, because of the msidious char- ports one of these patients was still ahve 
acter of its onset and well &ve years after operation, an- 


4 The great majority of authors recom- other one three years, and two for two 
mend surgery as the only possible means of years In most of these cases one lobe of 


treatment, although very few of them bold 
out any hope of surgical cure, or even re- 
hef, and those who report surgical cases 
admit a mortality never less than 50 per 
cent, and frequently much higher 

5 Most authors mention radiation 
therapy only to condemn it, but in three 
articles (those by Leddy and Vinson, 
Roberts, and Keman), radiation is recom- 
mended, and case reports of its favorable 
use are mcluded 

As the details of histology, pathogenesis, 
and clinical picture have been very fully 
discussed m the papers cited above, they 
will not be touched upon in connection 
with this report, the present discussion 
being entirely confined to treatment To 
quote Allen and Smith "The treatment 
to be recommended depends, of course. 


the lung was removed ’’ This paper was 
pubhshed m February, 1934, and is the 
most recent on the subject of lung car- 
cmoma I have been able to find 

la Graham’s paper is a considerable dis- 
cussion of the claims of radiotherapy as a 
treatment for carcinoma of the lung He 
asserts "It is a matter of the utmost 
importance that the question should be 
dehmtely settled whether or not treatment 
by either the roentgen ray or by radium 
has ever cured a smgle proved case of a 
primary carcmoma of the bronchus or 
lung reports of the treatment of cases 
by this means should be made in such a 
way as to make the evidence incontrover- 
tible ” By "incontrovertible evidence” 
ftiic; author no doubt means a defimte 
biopsy report of primary carcinoma, which 
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base of the upper nght lobe, with shght 
pleural reaction Roentgenogram suggests 
a primary bronchial carcmoma springing 
from the root .of the nght lung and m- 
vadmg a portion of the upper nght lobe, 
without completely obstructmg the bron- 
chus 

Laboratory Findings were as follows 


Unne Normal 
Blood 

Red cells 
Hemoglobm 
Wbite cells 
Polymorphonu 
clears 

Mononuclears 
Abnormal forms 


Feb 9, 

May 6, 

Dec 11, 

’33 

■33 

’33 

4,100,000 

5,480,000 

5 230 0C 

85% 

100%, 

100% 

8 300 

5 800 

5 600 

73 

82 

76 

27 

18 

24 

0 

0 

0 


Sedimentation rate — ^60 mm (Feb 9 1933) 
Venous pressure — 3 cm (Feb 9, 1933) 
Wassermaim reaction — Negative 


Bronchoscopw Examination — (Dr G W 
Miller ) The mucous membrane of the 
nght mam bronchus is markedly congested 
Underlying cartilaginous rmgs not trans- 
parent, hypertrophy especially noticeable 
m the lumen of the upper lobe bronchus 
Specimen obtamed for biopsy 

Biopsy — Squamous - cell carcmoma of 
bronchus 

Treatment — Roentgentherapy (pro- 
tracted fractional irradiation) with the 
following set-up Constant potential, 
valve-tube rectification , 200K V , 4 ma , 
filtration, 2 mm Cu and 1 mm Al, dis- 
tance, 60 cm 

The basic pnnaple of treatment was to 
admimster maximum irradiation to the 
tumor mass by cross-finng through three 
portals of entry, as well as by irradiation 
of the mediastinum and hilar glands A 
regular daily treatment was given so long 
as the patient remained m the hospital 
It was felt that the success of the therapy 
depended upon the high dosage and pro- 
tracted fractional administration Treat- 
ments were given as follows 


weekly, following the x-ray therapy This 
was an attempt to mcrease the metabohsm 
of the tumor, and perhaps influence the 
radiosensitivity of the mahgnant tissues 
Nme such treatments were accordingly 
given between Feb 27 and May 10, 1933, 
the resultmg fever usnaUy lastmg seven 
hours The maximum rectal temperature 
induced was approximately 103° F 

Progress — Exanunation of the chest, 
one month after the mstitution of x-ray 
therapy, showed considerable reduction 
in the size of the tumor at the root of the 
right lung A bronchoscopic exanuna- 
tion two weeks previously — twelve days 
after treatment was begun — though re- 
porting the upper nght lobe bronchus 
narrowed, its mucosa mflltrated, and its 
carma reduced in diameter, nevertheless 
gave “an appreciable improvement over 
the previous findmgs ” 

Dose — Each of three portals used re- 
ceived a maximum skm-toleration dose, 
producmg erythema and pigmentation 
May 1, 1933, x-ray examination showed 
no bronchostenosis and marked regression 
of the tumor mass, although infiltration 
was stiU evident at the root of the nght 
lung, extendmg outward along the mter- 
lobar fissure, with moderate bilateral 
lymph node enlargement at the roots of the 
lungs 

Clmically there was no cough, no tho- 
racic pam, and no blood-tmged sputum 
The patient had gained ten pounds m 
weight, which was 195 pounds on May 1, 
1933 Blood exanunation showed an m- 
crease m red cells and hemoglobm, and a 
decrease m leukocytes The patient left 
the hospital and went to work 

Re-exannned Aug 3, 1933, the x-ray 
showed scarcely any evidence of mfiltra- 
tion at the base of the upper right lobe, 
though there was still thickemng of the 


Feb 21 to March 7 1933 (13 tr ) rt ant thoracic portal 

March 28 to April 12, 1933 (10 tr ) rt lat thoracic portal 

Apnl 13 to Maj S, 1933 (12 tr ) rt post thoraac portal 


Portal 

11X13 

12X14 

14X18 


Time total Dose total 

585 min 3744 r (288 r/day) 

420 mm 2688 r (268r/dav) 

500 mm 3684 r (298 r/daj ) 


It uas also planned at the outset to 
gi'c radiotliermv treatments three times 


Total 10,016 r 

bronchial walls m this area The weight 
n as 196 pounds, and the general condition 
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Fig 4 Primary bronchial carcmoma taken Feb 
10, 1933, before x ray treatment was instituted 
There is present a localized atelectasis the bronchial 
obstruction is not complete The tumor appears to 
spring from the root of the right lung and is invading 
the basal portion of the nght upper lobe 


Fig 6 Primary bronchial carcmoma taken March 
3, 1933 early m the course of x ray treatment 
There is present an mcomplete bronchial obstmebon 
the localized atelectasis is dimmished The tumor 
appears to be more circumscribed and shows consider 
able reduction in size 


benign conditions only (bronchiectasis), 
the question of metastasis by the dis- 
semination of cancer implants did not have 
to be considered, as it must be when a 
mahgnant growth is removed by lobec- 
tomy 

The foUowmg case is presented as offer- 
ing “mcontrovertible evidence” of com- 
plete regression of a proved caranoma pri- 
mary to a bronchus, after roentgen therapy 
alone, the patient bemg symptom-free 
for twelve months after treatment was ad- 
mmistered 

Caremonm Primary to a Bronchus, 
Treated by Protracted Fractional Irradia- 
tion — S M , male, aged 52 years, referred 
to the Radiologic Service, Beth Israel 
Hospital, Feb 20, 1933 By occupation a 
teamster, he also worked m a junk shop, 
moderate user of alcohol and tobacco 
Pneumoma (?) four years ago, personal 
and farmly history otherwise negative 

Seven months before entrance, the pa- 
tient had a cold which left him with a 
chrome cough, produemg a thick, yellowish 
phlegm Five weeks before entrance he 


was awakened from sleep by a sharp, 
“clutchmg” pam m the nght antenor 
chest At this time the pam lasted but a 
few seconds, but a week later it recurred, 
and though less severe, lasted for several 
hours Twenty-four hours pnor to ad- 
mission the expectoration had become 
blood-stained 

In the general physical exammation the 
thoraac findmgs were as follows Heart 
No shift nor cardiac dullness, apex in the 
fifth mterspace No murmurs, sounds of 
good quahty A2 greater than P2, rate, 
84, blood pressure 120/90 Lungs Left 
lung normal Over nght lung, upper lobe 
postenorly, there are dimmished reso- 
nance and breath sounds, antenorly, the 
breath sounds are markedly dimmished 
Antenorly, over areas of dullness there is 
mcreased transrmssion of the spoken voice 
Impression Partial atelectasis of upper 
nght lobe, probably due to a neoplasm, 
with partial bronchostenosis 

Roentgenologic Examination — Distortion 
of the shadow of the upper nght hilum, 
associated with atelectatic changes m the 
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base of the upper nght lobe, with shght 
pleural reaction Roentgenogram suggests 
a pnmary bronchial caranoma spnngmg 
from the root .of the nght lung and in- 
vadmg a portion of the upper nght lobe, 
without completely obstrucfang the bron- 
chus 

Laboratory Ptndmgs were as follows 


Unne Normal 
Blood 

Feb 9, 

May 6, 

Dec 11, 


■33 

'33 

■33 

Red cells 

4 100 000 

5,480 000 

6,230 000 

Hemoglobm 

85% 

100% 

100% 

White cells 

8,300 

5,800 

5,6(W 

Polymorphonu 

clears 

73 

82 

76 

Mononuclears 

27 

18 

24 

Abnormal forms 

0 

0 

0 


Scdunentation rate — 50 mm (Feb 9, 1933) 

Vcnovis pressure — 3 cm (Feb 9, 1933) 

Wassennatm reaction — NegaUve 

Bronchoscoptc Exami7iahon — (Dr G W 
Miller ) The mucous membrane of the 
nght mam bronchus is markedly congested 
Underlying cartilaginous nngs not trans- 
parent, hypertrop^ especially noticeable 
m the lumen of the upper lobe bronchus 
Speamen obtamed for biopsy 

Biopsy — Squamous -cdl carcinoma of 
bronchus 

Treatment — Roentgentherapy (pro- 
tracted fractional irradiation) with the 
following set-up Constant potential, 
valve-tube rectification, 200K V , 4ma , 
filtration, 2 mm Cu and 1 mm Al, dis- 
tance, 60 cm 

The basic pnnaple of treatment was to 
admimster ma\imum madiation to the 
tumor mass by cross-finng through three 
portals of entiy, as well as by irradiation 
of the mediastmum and hilar glands A 
regular daily treatment was given so long 
as the patient remamed m the hospital 
It was felt that the success of the therapy 
depended upon the high dosage and pro- 
tracted fractional administration Treat- 
ments were given as follows 


weekly, followmg the x-ray therapy This 
was an attempt to increase the metabohsm 
of the tumor, and perhaps mfluence the 
radiosensiti\aty of the mahgnant tissues 
Nme such treatments were accordingly 
given between Feb 27 and May 10, 1933, 
the resultmg fever usually lastmg seven 
hours The maximum rectal temperature 
induced was approximately 103° F 

Progress — Exammation of the, chest, 
one month after the mstitution of x-ray 
therapy, showed considerable reduction 
m the size of the tumor at the root of the 
nght lung A bronchoscopic examina- 
tion two weeks previously — twelve days 
after treatment was begun — though re- 
portmg the upper nght lobe bronchus 
narrowed, its mucosa mfiltrated, and its 
canna reduced m diameter, nevertheless 
gave “an appreaable improvement over 
the previous findmgs ” 

Dose — Each of three portals used re- 
ceived a maximum skm-toleration dose, 
produemg erythema and pigmentation 
May 1, 1933, x-ray exammation showed 
no bronchostenosis and marked regression 
of the tumor mass, although infiltration 
was still evident at the root of the nght 
lung, extendmg outward along the mter- 
lobar fissure, with moderate bilateral 
lymph node enlargement at the roots of the 
lungs 

Chmcally there was no cough, no tho- 
raac pam, and no blood-tmged sputum 
The patient had gamed ten pounds m 
weight, which was 195 pounds on May 1, 
1933 Blood exammation showed an m- 
crease m red cells and hemoglobm, and a 
decrease m leukoc 3 d:es The patient left 
the hospital and went to work 

Re-exammed Aug 3, 1933, the x-ray 
showed scarcely any evidence of mfiltra- 
tion at the base of the upper nght lobe, 
though there was still thickemng of the 


March 7 1933 (13 tr ) rt ant thoracic portal 

March 28 to April 12, 1933 (10 tr ) rt lat thoracic portal 

April 13 to Mat S, 1933 (12 tr ) rt post thoracic portal 


Portal 

11X13 

12X14 

14X18 


Time total 
585 nun 
420 mm 
5C0 min 


Dose total 
3744 r (288r/day) 
2CS8r (268r/daj) 
3584 r (298 r/day) 


It ttas also planned at the outset to 
gi\c radiotherm} treatments three times 


Total 10,016 r 

bronchial walls m this area The weight 
was 19G pounds, and the general condition 
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Fig G Pnnwo* bronchia! caranoma taken May 
' ^^33 at the end of the x ray treatment of the 
right thorax There is marked regression of the 
tumor mass no bronchostenosis area of atelectasis 
dimimshcd 


Fig 7 Primary bronchia! caremoma taken Feb 
21, 1934 one year after beginning of the x ray treat 
ment There is a complete disappearance of the tumor 
no atelectasis and no bronchostenosis There is some 
thickerung of the bronchial walls of the pnmary and 
secondary root branches in the right upper lobe 


excellent Further examination Dec S, 

1933, showed no atelectasis, and consider- 
able resolution of the caranomatous in- 
filtration, though some thickemng of the 
bronchial walls was still in eiudence 
There was no metastasis m the left lung, or 
elsewhere, weight was 193 pounds 

Present Condition — When seen Feb 28, 

1934, just before this paper was begun, the 
patient appeared m perfect health and 
absolutely symptom-free His weight was 
205 pounds The \-ray inspection at this 
time showed the foUowmg almost com- 
plete regression of the lesion at the root of 
nght lung, hilum shadow very shghtly 
distorted, particularly m upper part , small 
area of infiltration at third mtercostal 
space, neither ver^i^ dense nor sharply de- 
fined “It is justifiable to deduce from 
these film s that the major portion of the 
tumor has completely disappeared, and 
there now remains only some productive 
changes in the bronchial walls “ When 
seen agam on May 1, 1934, the patient was 
symptom-free and m excellent condition 


SUMMARY AND CONCLUSIONS 

In the extensive hterature now exisbng 
concerning caremoraa of the lung, most of 
the authors name surgery (lobectomy) as 
the treatment of choice This choice is 
lumted, however, by the opmion univer- 
sally expressed, that only comparatively 
early cases are suited for lobectomy, and 
that the msidious nature of lung caranoma 
makes early diagnosis practically impos- 
sible Comparison of statistics also shows 
that lobectomy, when done for bemgn 
conditions, cames with it a high mortahty 
(from 20 to 30 per cent) 

Radiation by roentgen ray and radium 
has no immediate mortahty Many 
writers mention that even if hfe is not 
prolonged by radiation therapy, the pa- 
tient’s suffermgs are greatly lessened, and 
what hfe remains to him is made more 
endurable A number of isolated cases 
have been reported m which the progress 
of histologically proved pnmary caremoma 
of the lung has been halted by radiation, 
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the patient remaining m good condition 
for some months — too short a time to 
permit any claims of permanent cure 
Leddy and Vmson report 10 patients who, 
after havmg received roentgen therapy 
alone, are hvmg and well from fifteen 
months to four years after the diagnosis 
Keman reports four patients without any 
evidence of carcmoma, and two dmicaUy 
well but showmg some remains of the lung 
tumor roentgenographically As these 
represented 25 per cent of the first senes 
and 66 per cent of the second, these re- 
sults are certainly equal to those of surgery 
There would seem to be justification for 
the conclusion that irradiation is to be pre- 
ferred m the treatment of lung carcmoma, 
as it offers greater possibihty of cure in the 
early cases, for the followmg two reasons 
(1) the mdications for its use are much less 
restncted than those of surgery, (2) m 
advanced cases, beyond hope of cure by 
any means, it affords a far greater degree of 
palliation than can be otherwise obtamed 
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THE TREATMENT OF CANCER OF THE MOUTH BY SURFACE 
AND INTERSTITIAL IRRADIATION' 

By GEORGE E PFAHLER, MD, ScD, Professor of Radiology, 
Graduate School of Medicme of the University of Pennsylvania, Phtladelplm 


S IS well known by all of you, we 
can lay down general pnnciples 
as to the treatment of cancer 
of the mouth, but the mdmdual who has 
cancer must be treated according to condi- 
tions present A technic must be used 
which will destroy or remove all of the 
cancer and yet avoid as much as possible 
damage or destruction to the other tissues 
To fulfill tliese requirements, it is unwise 
to be limited to any one special technic 
At tunes, it is adnsable to combme local 
surface applications of radium with ex- 
ternal applications by radium packs, or 
with the more penetratmg highly filtered 
roentgen rays In those cases which are 
of long duration or in which there is much 
fibrous scar tissue, perhaps from incom- 
plete treatment, it is often advisable to 
remove the remaining local disease by 
electrocoagulation 

As a general rule, it is my custom to 
begm the treatment of cancer of the mouth 
with radium packs or high voltage x-rays 
apphed externally so as to control at the 
beginning the Spread of the disease This 
is followed almost immediately, however, 
by local surface apphcations of radium 
mside the mouth These apphcations are 
apphed usually on altematmg days inside 
the mouth and ex'temally, so that the 
patient does not become too much dis- 
turbed by one form of treatment For 
the local apphcations, we use radium ele- 
ment covered by 2 millimeters of platmiun, 
covered with 1 millimeter of rubber filtra- 
tion for the apphcabons withm small 
crevices, but where space permits, this is 
mcreased bv 2 millimeters of rubber, giving 
5 millimeters m distance The apphca- 
tions are made successively on aU sides of 

» Discussion before the Fourth mtematronal Con- 
gress of Radiology atZunch, Smteerland, July 23-27, 
1934 


the tumor area, so that all parts of the 
tumor tissue shall receive from sue to ten 
erythema doses, countmg the external 
irradiation 

The radium is apphed in all possible 
positions to obtam a cross-firing effect on the 
pmnaiy lesion For example, with a lesion 
on the postenor portion of the tongue, ra- 
dium is apphed to thebaseof the tongue, dor- 
sum of the tongue, and m the floor of the 
mouth Lesions m the antenor porbon 
and margms of the tongue are irradiated by 
radium apphcations on the dorsum of the 
tongue and m the floor of the mouth 
These surface apphcations are frequently 
supplemented by mterstitial irradiabon 
with platmum needles containmg one, 
two, or three milhgrams of radium element, 
and inserted preferably through the skin 
so as to avoid infection, and so distnbuted 
as to give uniform irradiation through the 
tumor area 

To make the local apphcations of radium 
for surface effects we use lead appheators 3 
milhmeters thick, which shield the sur- 
rounding tissues These lead appheators 
can be adapted to every particular loca- 
tion and lesion, and must be prepared 
especially for each mdividual case, or each 
mdividual lesion 

For apphcations in the pharynx and 
about the postenor surface of the tongue, 
we use hollow tubes containmg radium 
capsules which can be shaped to the curve 
of the pharynx 

We have not found the dental molds very 
satisfactor)’^ because they occupy too much 
space, and m our patients the cancer often 
mterferes too much to allow opemng the 
mouth suffiaently to mtroduce such dental 
molds Furthermore, we have found that 
the dental compound does not give as 
much protection to the normal tissues in 
proportion to its thickness as does lead 
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The lead apphcators which we use are 
covered with a layer of 1 mm of rubber 
In all cancers of the mouth we give our 
chief attention to the associated lym- 
phatics The local disease, if necessary, 
can be removed bv electrocoagulation 
or, if conditions mterfere with suffiaent 
irradiation, by surface apphcation, then 
mterstitial irradiation can be used 

For interstiHal irradtahon we use radium 
element in needles contaming one, two, 
three, and ten mdhgrams, each nulhgram 
bemg distributed m approximately two 
centimeters of needle length The 3- 
milhgram radium needles are 6 centimeters 
in length, and the wall thickness is 0 6 
mm of imdio-platmum The 1-milhgram 
and 2-milligram needles are covered with. 
0 5 mm of imdio-platmum The small 
quantity radium needles are used for pro- 
longed irradiation, usually remaimng in 
place about five days I say five day s m- 
stead of seven or eight days because we 
give in assoaation surface irradiation, both 
inside the mouth and externally The 10- 
imlhgram radium needles are made of 
monel metal, and have walls of 0 4 mm m 
thickness These are used when for some 


r titnral observation I am convmced that a 
higher filtration gives a proportionately 
greater differentiation effect on the mahg- 
nant tissue as compared with the normal 
tissue In other words, I obtain a more 
satisfactory destruction of the malignant 
tissue and a better preservation of the 
normal tissues The umts are used in a 
proportion of about one milhgram to each 
square centimeter and so arranged as to 
give a uniform irradiation to all parts of 
the tumor tissue We commonly use 150 
milhgrams on the affected side, and 100 
milhgrams on the opposite side These 
packs are left in place twenty-four hours, 
and are repeated two or three tunes a 
week until from 30,000 to 50,000 milh- 
gram-hours are used durmg from three to 
four weeks This external radium treat- 
ment IS supplemented by local apphca- 
tions of siuface or mterstitial apphcations 
of radium, and when necessary, by 200 
K V roentgen irradiation, filtered through 
2 milhmeters of copper Further details 
on techmc are given m a recent commumca- 
tion * 

In the treatment of carcinoma of the hp 
we commonly destroy or remove the lesion 


reason the smaller quantities cannot be 
used for a long period of time I prefer 
the slowly and highly filtered irradiation, 
but, m certain cases, one must obtam the 
necessary irradiation effects in a short 
pcnod of tune The 10-imlhgram radium 
needles are used particularly when we do 
electrocoagulation, and they are then in- 
serted into the wound immediately and 
directed outward from the site of the former 
disease These are usually left in place 
only four hours, and are placed approxi- 
mately one centimeter apart All local 
irradiation is supplemented by radium 
packs or high voltage roentgen rays 
Radnim packs are made up with Colum- 
bia paste, or one may use felt pads or 
sponge rubber We use from four to six 
centimeters distance The units of 10 
milligrams of radium element each are 
contained m 1 millimeter of gold and 1 
millimeter of platinum, which is the 
cqui\ alent of 4 millimeters of lead From 


by electrocoagulation and supplement this 
with high voltage irradiation over the 
lymphatic glands draming the area When 
the lesion is large, so that one cannot 
accomphsh this result without destroymg 
the funebons of the hp, then we attempt 
to control the disease of the hp by inter- 
sbbal and surface applications or radium 
However, m the small lesions, it is advis- 
able to obtain a biopsy, and therefore, 
since there must be some traumatism for 
the purpose of taking a biopsy, T have con- 
cluded that it is better to remove the entire 
lesion, providing it will not cause too much 
deformity of the hp In the early lesions, 
it causes practically no deformity The 
results of treatment by the above techmc are 
shown in the accompanying tables, which 
have been prepared for me by my associate 
Dr Jacob H Vastine ' 


irradiation Therapy in Cancer of the Mouth 
Tcchnic and Results, G E Pfahler and J H Vasune 
Radiology, January, 1934, 22, 1&-26 
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TABLE I ^RESULTS IN 316 CASES OF EPITHELIOMA OF THE LIP 
Treatment earned to a conclusion 

Advanced and hopeless eases in which treatment evas not advised 
Total 


CLASSIFICATION ACCORDING TO RESULTS OF TREATMENT 


294 

22 

316 


Living and free from evidence of disease (absolute cures all cases) 

Dead from carcinoma 

Well when last seen — not traceable now 


Cases Percent 


240 = 8! 
40 =. 13 
14 = 6 


Total 

Omitting the 14 cases not traceable — but probably well 

Recovery — 85% 
Dead— 15% 


294 

= 100 

CLASSIFICATION ACCORDING TO EXTENT OF DISEASE 



Recoven es 

Dead from 
cancer 

Total 

Local lesion, 1 5 cm or less in diameter 

Local lesion, cirtcnsive « c , more than 1 6 cm in diam 
Cases m which there were palpable lymph nodes 
Post-operative irradiation given before recur 


159—08% 

63—79% 

25—53% 

3-76% 

3— 2% 
14—21% 
22—47% 
1—25% 

162 

67 

47 

4 

Total 

Cases with no palpable lymph nodes 

Cases with palpable lymph nodes 


240 

212—02% 
25— ~63% 

40 

17— 8% 
22-47% 

280 

229 

47 

CASES TREATED PRIOR TO JANUARY 1, 1929 


Per cent Dead Lip well* 
well over from dead from Not 

Well 6 years cancer mter dis traced Total 


Local lesions less than 1 5 cm diam 
Eit lesion more than 1 5 cm diam 
Cases with palpable lymph nodes 

Grand total 


* Not included m percentages 


ion 97 2% 3 13 4 127 

25 76 7% 8 9 2 44 

7 26 8% 19 4 1 31 

202 


TABLE n 


Total treated by previous methods 
Total treated by present techmc 

Total mouth cases treated 
Total hp cases treated 

Grand total 


181 

264 

445 

294 

739 


TREATED BY PREVIOUS METHODS 


Tongue 

Cheek 

Tonsil 

Lower jaw 

Palate and pharynx 


Per cent 

absolute Dead Dead from 
5-year from mtercuirent Not 
Well recoveries cancer disease traceable 


27 28 5% 

9 28 1% 

5 35 7% 



S3 4 

20 2 

8 0 

13 2 

13 1 


11 

1 

1 

3 

5 


24 3% 


Total 


44 


107 


9 


21 
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TREATED BY PRESENT TECHNIC 



Well 

5 yrs 3 yrs 

Less than 

3 years 

Per cent 
absolute 
5-year 
recovenes 

Per cent 
absolute 

3 year 
recovenes 

Dead 

from 

cancer 

Dead 

from 

inter 

disease 

Not 

traced 

Tongue 

16 

5 

6 

26 2% 

25 0% 

76 

1 

2 

Cheek 

7 

10 

5 

35 0% 

44 7% 

16 

3 

3 

Tonsil 

2 

2 

6 

20 0% 

22 2% 

14 

0 

3 

Ixiwer jaw 

6 

3 

2 

25 0% 

27 6% 

22 

4 

2 

Palate and phaiynx 

9 

6 

3 

30 0% 

35 7% 

25 

4 

1 

Total 

40 

26 

22 = 88 

27 6% 

30 6% 

153 

12 

11 


Exduding cases which could not be traced and which died of intercurrent disease, there were 30 7 per cent 
of 6-year recoxenes by present technic, 33 8 per cent of 3-year recoveries by present technic. 

The list of S-year recovenes refers only to those cases which were treated more than five years ago, the 
3 year recovenes refer only to those treated more than three years ago, and the others refer to those treated less 
than three years ago 


TABLE m — ^MOUTH CASES WITH PALPABLE LYMPH NODES 


Of 211 cases, 45 (21 3 per cent) well for varying penods 

Of 77 cases, treated pnor to 1924 (old techmc), 13 (or 16 8 per cent) are 6-year recovenes 
Of 65 cases, treated between 1924 and 1929 (newer technic) 16 (or 27.2 per cent) are 5-year recovenes 
Enlarged nodes m and about whieh radium needles were inserted for from 4 to 7 days = 24 cases, of which 
10 are living and apparently well for penods of from 

less than 1 year, 1 case, 

1 to 2 years, 3 cases, 

2 to 3 years Senses, 

3 to 4 years 3 cases 




PRESENT METHODS OF TREATING NECK METASTASES By RADIATinM 
INSTITUTE FOR THE STUDV OF MALIGNANT DISEASES AT BUFFaSd, 


AT THE STATE 
new YORK' 


By BURTON T SmPSON, M D , Director 


T 


=HE State InsUtute was founded pn- and advancement was made along these 
manly for the purpose of research Imes 
concerning the causes and the treat- 


ment of cancer and allied diseases At 
the present time our tlierapeutic researches 
are chiefly concentrated on the radiation 
treatment of cancer to determine if pos- 
sible, the exact r6Ie that irradiation plays 
m the treatment of this group of diseases 
WTiile we do not rash to enter into any 
controversy m regard to the relative merits 
of surgery, it is our opinion, based upon 
our obsenmtions, that m most cases radia- 
tion IS the preferable method of treatment 
for metastatic deposits in the neck 

For treatment purposes we have at our 
disposal 7,770 milligrams of radium, dis- 
tnbuted approximately as follows four 
grams m a large pack, two grams m solu- 
tion, ten tubes each contammg 100 milh- 
grams and seven tubes each contammg 50 
milhgrams of radium salt, 1G5 cells each 
contammg from 1 to 5 milhgrams, which 
when placed in platmum needles may be 
utilized for implantation We have also 
three x-ray machines of 200 K V capacity 
at 25 miUiamperes 

The persormel consists of a surgeon, 
a radiotherapist, a physiast, and a patholo- 
gist, supplemented by other speaahsts 
interested m cancer therapy 

Our methods of radiation treatment haire 
naturally been modified from time to time 
to meet the advances made m this type of 
therapy and also m accordance rath our 
experiences In the early da}^, large sm- 
gle doses were the rule However, when 
it was found that more radiation could be 
mtroduced mto the lesion by the divided 
dose method without mjury to the skin, 
the smgle dose method was discarded and 
dmded dosage mtroduced Filtration ex- 
periments were earned on by our physicists 


Many cases were treated by im- 
plantation of radon and needles contammg 
radium salt, either alone or combmed with 
external radiation 

It would be useless to go mto detail 
concemmg the methods formerly used I 
should like, however, to desenbe a few 
cases, ihustratmg eacli of our methods of 
treatment of metastatic nodes m the neck 

mPLANTATION (GOLD SEEDS OF RADON) 

The first case, a male pabent aged 68 
years, had a squamous-ceU caremoma of 
the floor of the mouth, associated with a 
metastabc node m the nght submaxiUary 
region Both the primary lesion and the 
metastasis were treated by implantabon 
rath gold seeds contammg radon The 
node received a total of 660 milhcune- 
hours The primary lesion healed and the 
node disappeared The pabent has re- 
mamed free from any chmcal emdence of 
the disease up to the present, a penod of 
more than slx years While we had no 
biopsy of this node, we were quite certam 
from the climcal findmgs that it was a true 
metastasis 

Notwithstanding the favorable outcome 
of the case cited, we have largely discarded 
the pracbee of implantabon of metastabc 
nodes and use this procedure only m ex- 
ceptional cases, for we beheve that equally 
good results can be obtamed by external 
radiabon and thus avoid some of the un- 
desirable effects of implantabon 

EXTERNAL RADIATION — X-RAY 


1 Presented before the Fourth Internatio^ 
of Radiology, at Zunch SiviUerland July 24-31 1934 


The pabent, a male aged 73 years, pre- 
sented a group of bard, shaiply defined 
nodes in the pentonsdlar region extending 
down the stemomastoid muscle, on the 
left side of the neck Biopsy showed 
squamous-cell caremoma The pabent was 
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given eight daily treatments on the left 
side of the neck over a field 10 X 15 cm at 
a distance of 50 cm target-skm distance 
The factors were 200 K V , 30 milliamperes, 
with 0 5 mm copper The lambda effec- 
tive was 0 16 A Calculation showed 277 r 
per dose, thus making a total of 2,220 r on 
the ■^kui and a cumulative dose of 1,600 r, 
allowing a loss of radiation effect of 8 
per cent per day Two months after this 
treatment there was a complete dis- 
appearance of the metastatic nodes Un- 
fortunately, after a period of several 
months, there was recurrence m the radi- 
ated nodes and evident mvolvement of the 
nodes on the opposite side 

Evpenences of this character convmced 
us that the effective dosage was msufiicient 
and also that it was desirable to treat both 
sides of the neck, notwithstandmg the fact 
that there were no perceptible nodes on one 
side As a matter of fact, we are at present 
radiating both sides of the neck m all 
malignant lesions of the hp, tongue, mouth, 
pharynx, or larynx, whether or not there is 
evidence of metastatic involvement 
The followmg case history illustrates the 
type of treatment which we beheve is more 
effective and will produce better results 
It is the type of \-ray therapy which we are 
using at the present time 

The patient, a female aged 74 years, 
showed a metastatic node 3 cm m diame- 
ter in the left submaxiUary region follow- 
ing a surgical removal of a primary car- 
cinoma of the larynx eight months pre- 
viousl}'" The treatment factors were as 
follows 200 K V , 30 milhamperes, with 
Thoreaus filter, the equivalent of 3 mm 
copper The field was 10 X 15 cm at a 
distance of 50 centimeters The left side 
of the neck was given ten consecutive daily 
doses, followed directly by four consecu- 
tive daily doses on the nght side of the 
neck Mbth the Thoreaus filter the 
lambda effective is measured as 0 11 A 
The estimated daily dosage was 340 r, 
making a total of 4,100 r on the skin mth 
a cumulatn e dosage peak of 2,340 r, allow- 
ing an 8 per cent loss of radiation effect for 
this M a\ e lengUi There was marked dimi- 


nution m the size of the node followmg 
treatment 

The period of time which has elapsed 
smce we have adopted this method of 
treatment is too short to allow us to present 
clmical results 

RADIUM 

For external radiation with radium we 
utilize either the “small” two-gram pack 
or the “large” four-gram pack 

Two-gram Pack — ^The two-gram pack 
contains the eqmvalent of 2 grams of 
radium consistmg of a combmation of 
radium salt and radon usually 1 gram of 
the element supplemented by a sufficient 
quantity of radon 

The primary filter consists of 1 mm of 
platmum, 1 mm of bakehte, with a second- 
ary filter next to the skm composed of 
1 mm of copper and 1 mm of alummura 
At 6 cm distance this pack dehvers 134 r 
per gram-hour, and at 10 cm distance, 71 5 
r per gram-hour 

The two-gram pack m spht doses of 3,000 
mg -hrs per day at 6 cm distance for 
twelve succeeding days has caused the dis- 
appearance of metastatic nodes from mtra- 
oral cancer A marked epidermoly tic reac- 
tion is necessary m all cases 

A typical case lUustratmg our techmc 
with the two-gram pack is that of a male 
patient aged 66 years, with a squamous- 
cell carcmoma on the floor of the mouth 
There was a large fixed metastatic growth 
measurmg 4 cm in diameter located in the 
left submaxillary region The primary 
lesion was treated by implantation of 
radon seeds, and the metastatic growth 
with the two-gram pack over a field of 
5X5 cm at a distance of 6 centimeters 
Eleven treatments were given on successive 
days The estimated daily dose was 402 r, 
giving a total dose on the skin of 4,430 r, 
supplemented by an additional 500 r re- 
ceived from the radon unplanted m the 
primary lesion This treatment was fol- 
lowed m about fifteen days by a marked 
epidermobdic effect on the skin, which 
subsided in seven weeks Eight weeks 
after treatment, the pnmary lesion had 
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Completely healed and the metastatic mass 
had entirely disappeared 

Four-grain Pack — The “large” pack 
contams 4 grains of radium The primary 
filter consists of 1 mm of platinum, 1 mm 
of bakehte, 1 5 mm of steel, with a second- 
ary filter next to the skm of 0 5 mm of 
copper and 1 mm of alummum At 6 
cm distance this pack dehvers S6 r per 
gram-hour as measured mth a thimble 
ionization chamber calibrated m roentgens 
for \-rays onty At 10 cm distance the 
amount dehvered is 50 r per gram-hour 
Our method of using the four-gram pack 
in the treatment of metastatic nodes m 
the neck is illustrated by the followmg 
case history A female, aged 42 years, had 
a caranoma of the th 3 rroid gland with 
marked metastasis in the left side of the 
neck She was given 17 consecutive daily 
treatments over a field of 10 X 10 cm at 
10 cm distance, the total skm dose bang 
5,100 r Allomng4 per cent per day for 
loss of radiation effect, a cumulative dose 
of approximately 3,590 r was given Five 
months after this treatment the meta- 
static growth had enbrely disappeared 
A review of the literature dealing mth 
results obtamed m the treatment of mahg- 
nant lesions which have already metas- 
tasized to the neck, leads us to be very 
pessimistic m regard to the ultimate out- 
come to be expected from the methods 
used m the past Schremer (1), m analyz- 
ing 309 cases treated at the Institute be- 
tween 1912 and 1923, found no five-year 
cures m 53 cases which gave evidence of 
metastatic mvolvement of the neck On 
the other hand, the same author (2), re- 
porting upon results obtained in the 


treatment of cancer of the hp, was able to 
report 21 per cent absolute five-year heal 
mgs m 38 cases which showed definite 
metastases It is mteresting to note that 
m the analysis of the hp senes 20 per cent 
which were treated only locally at the tune, 
developed metastatic nodes later One 
may conjecture whether or not metastases 
from hp lesions react more favorably than 
do those from mtra-oral cancer 

Utihzmg the Thoreaus filter and thereby 
obtainmg a decidedly shorter wave length 
with consecutive daily divided doses, first 
on the side farthest from the lesion, con- 
tmued for eight to ten treatments, and 
then repeated on the side nearest the lesion, 
appears to us to be the method of choice at 
the present time 

We are convrmced that a large percent- 
age of hp and mtra-oral cancer cases have 
estabhshed metastases which are not 
demonstrable Therefore, we beheve that 
all mahgnant lesions in these locations 
should have treatment over the lymph- 
bearmg areas based upon the assumption 
that metastases are present 

The fact that we are able to salvage even 
a small percentage of these distressmg 
cases should give us encouragement and 
lead us to hope that with improved techmc 
we shall be able to present better results in 
the future 
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DIVERTICULUM OF THE DUODENUM' 

By L GRANT GLICKMAN, M D , Roentgenologist, Veterans’ Administration Facility, 

Milioaiikee, Wisconsin 


A S there is no symptom-complex by 
which a duodenal diverticulum can 
be recognized chmcaUy, the chmaan 
IS dependent for such a diagnosis upon the 
roentgen ray Since the first description 
of diverticulum of the duodenum, in 1710, 
by Chomel, only one hundred cases had 
been reported up to 1910 The condition 
was discovered pnor to the latter date by 
postmortem, or unexpectedly at lapa- 
rotomy, and was considered rare From 
1910 to 1915, a great number of cases 
were reported with roentgen-ray demon- 
stration of these diverticula, and m 1913, 
Case first called attention to the diagnosis 
of diverticulum of the duodenum by means 
of the roentgen ray and the opaque meal 
Smce that time several cases have been 
reported in the hterature from time to 
tune, and then mcidence vanes from 
0 09 to 7 per cent, dependmg upon the 
different sources 

Etiology — Duodenal diverticula have 
been classified as congemtal and acquired 
and these have been subdivided into the 
true and false types, the former showmg 
all the layers of the mtestme and the 
latter lacking the muscular layer In the 
acquued type, the etiologic factor may be 
(1) traction from without, as m gall- 
bladder disease, (2) localized defect m the 
musculature, with a resultmg pouch forma- 
bon, (3) pressure from partial obstruction 
below, ivith resulbng pouch formation, 
and (4) trauma 

Symptomatology — ^The condition is one 
which must be differentiated from nght 
upper quadrant abdominal pathology and 
may closely simulate gall-bladder disease, 
peptic ulcer, pancreabtis, etc The most 
common snnptom is that of fullness or 

' PubliMitcl b> aulbont> of Dr Charles M GnfliUi, 
Mcilicnl DiR-clor Veterans’ Adnunistralion, Washme- 
ton, DC 


bloatmg and pain of a more or less variable 
degree The pam may be locahzed in the 
right upper quadrant of the abdomen or may 
be present in the epigastnum The pam 
has been desenbed as sharp or crampy m 
character, havmg its onset from one to two 
hours after meals and lastmg for a period 
of from one to three hours It may or 
may not be assoaated with nausea and 
vomitmg Neither the givmg of food 
nor alkahes render rehef The symptoms 
as a rule are vague and the pabent may 
date his complaint over a penod of from 
two to twenty years 

Diagnosis — ^The diagnosis is usually 
made by means of the roentgen ray with 
the aid of an opaque meal The demon- 
strabon of these diverbcula depends upon 
the appearance of a more or less sphencal 
shadow which can be seen to fill and empty 
from the duodenum At times, an air 
bubble IS noted within this shadow Per- 
sistence of the shadow is noted after the 
stomach and duodenum are empty The 
differenbal diagnosis will call for a dis- 
bnction from calcified glands, bihary 
stones, renal stones, perforated gastnc or 
duodenal ulcers, and dilatabon of the 
ampulla of Vater Repeated fluoroscopic 
exammabons may be necessary to reveal 
the diverbculum, and the conneebon be- 
tween the diverbculum and the duodenal 
bulb may be seen at such exammation 
The roentgenologic differenbabon of the 
congemtal and acquued type cannot be 
conclusive Prolonged retention by the 
diverbculum favors the possibihty of 
diverbcuhtis 

CASE REPORTS 

Case 1 Pabent is a white female, 
aged 35 years, who presents herself for 
\-ray evaminabon, giving a historj' of 
vague abdominal pain with nausea and a 
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previous history of an appendectomy and 
cholecystectomy eight months prior to the 
present exammation She states that “no 


and as the opaque meal leaves the stomach 
It passes normally through the duodenal 
bulb until the bulb is distended Then 



Fig 1 Case 1 Showing diver- Fig 2 Case 1 Same as Figure 1, 
ticulum of tile duodenum with diverticulum bemg completely 

filled 


improvement has been noted in my general upon pressure, the exaimner forces some 


health since the operation and I complain 
of the same thmgs that I did before I was 
operated on ” At that tune, the patient 
dated her onset of complaint two j'^ears 
prior to the operation, with the chief com- 
plaint bemg distention m the epigastrium 
associated with a “sour stomach” and 
pains m the epigastrium which were seldom 
reheved by the mtake of food or alkahes 
The symptoms appeared m a cycle with a 
duration of three or four weeks and a re- 
mission of approximately a similar period 
of tune At tunes, abstmence from food 
would offer some rehef to the abdommal 
pain The general physical examination 
at this tune is negative except for tender- 
ness in the midhne of the abdomen m and 
around the umbihcus, a scar is noted in 
the right upper quadrant of the abdomen 
(cholecystectomy) 

The x-ray examination reveals no ap- 
parent pathology mvolvmg the esophagus 
or stomach The peristalsis is normal 


of the meal out of the bulb into the second 
portion of the duodenum and a portion 
of the meal is noted passing medially from 
the bulb mto a regularly outhned ‘ pocket ” 
The remamder of the gastro-intesbnal ex- 
amination is essentially negative Fluoro- 
scopic exammation at a later date re- 
vealed similar findings (Figs 1-3) 

X-ray Diagnosis — Duodenal diverticu- 
lum Surgical operation confirmed the 
x-ray findings and the diverticulum was 
reported to be situated between the 
duodenal bulb and the lesser curvature of 
the stomach (Fig 2) The diverticulum 
was hgated and removed 

Case 2 Patient is a white male, aged 
40 years, who gives a history of an ap- 
pendectomy at the age of 28 and a herm- 
otomy at the age of 29 He dates the onset 
of his complamt three years pnor to the 
present exammation, with the chief sirnip- 
tom bemg epigastnc pain which comes 
on one to two hours after meals This 
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pam IS relieved at times by the mtake of 
food and alkahes Vomitmg is present 
without nausea and the vomitus contains 
streaks of blood No tarry stools have 
been noticed The general physical ex- 
amination IS essentially negative except 
for tenderness m the epigastrium A scar 
IS noted in the nght lower quadrant (ap- 
pendectomy) and another m the nght 
inguinal region (hermotomy) No masses 
or fluid are noted m the abdomen 

The x-ray examination reveals no ap- 
parent pathology mvolvmg the esophagus 
or stomach The penstalsis is fairly ac- 
tive The duodenal cap reveals a fillmg 
defect involving the lateral aspect and at 
the sixth hour a mmute amount of banum 
IS seen m the region of the duodenal bulb 
but apparently outside the normal tract 
of the duodenum — ^the head of the meal 
has reached the mid-pomt m the transverse 
colon and the colon is normally outhned up 
to this pomt At the 24-hour exammation 
the ascending colon and the first portion 
of the transverse colon are empty, while 
the remainder of the colon is normally out- 
hned 

X~ray Dm^nosis — Duodenal ulcer as- 
sociated with a duodenal diverticulum 
Surgical operation revealed a large ulcer 
■sinth a diverticulum of the duodenum just 
distal to the pylorus The operation 
consisted of resection of the ulcer-bearmg 
portion of the duodenum and distal thud 
of the stomach The stump of the duo- 
denum was closed and the stomach anasto- 
mosed to the jejunum 

SUMMARY 

1 The diagnosis of duodenal diverticu- 
lum depends cluefly upon the roentgen 
ray 

2 Two cases are reported m detail 
The chief symptoms are fullness and bloat- 
ing m the epigastnum, associated with a 
pam m tlie nght upper quadrant of the 
abdomen or m the epigastnum, a pam 
vhich IS not necessanly reheved by the 
intake of food or alkahes 

3 The differential diagnosis involves a 
consideration of gall-bladder disease, peptic 



Fig 3 Case 1 Recheck gastnc examination 
showing retention within the diverticulum de 
scribed at the end of six hours 


ulcer, pancreatitis, perforated gastnc and 
duodenal ulcer 

Case 1 clearly shotvs the diflSculty which 
anses m the differential diagnosis of this 
condition when no \-raj’' procedure is 
earned out Cholecystography makes 
possible an adequate diagnosis as to gall- 
bladder pathology and, had the patient 
had a cholecystogram or a gastro-mtestinal 
exammation pnor to operation, the opera- 
tion pnor to the removal of the diverticu- 
lum (cholecystectomy) could have been 
avoided 

Case 2 reveals the acquired type of 
diverticulum 
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A POSSIBLE DEVELOPMENT IN ROENTGEN THERAPY 

(transformation of merely transmitted into absorbable 

ROENTGEN ENERGY) 

By HANS A JARRE/ UT> , and ROBERT F JAMES/ Ph D , Detroit, Mulngan 


R ecently Hughes and Binz (1), 

reported certain experimental ob- 
servations on the therapeutic use 
of nascent iodine in irradiation therapy 
While their work represents only a pre- 
hminary observation, the potential possi- 
bihhes of enhancing the value of irradia- 
tion therapy along the Imes presented 
by the authors is great We quote as 
follows 

“The idea, was conceived to synthesize an organic, 
chemically stable lodme compound of low tovicity 
from which nascent iodine or an active chemical radical 
could be liberated by roentgen irradiabon after its 
mtravcnous administration The purpose was not to 
produce a compound whose secondary radiations would 
have a therapeutic value or enhance the value of the 
irradiation itself It was proposed rather to obtam 
a chemically stable pharmacologically inactive com- 
pound per se, which, under the influence of external 
forces such as roentgen irradiation, might imdergo 
actuation of its chemical structure such as hberation 
of nascent lodme or an active chemical radical In this 
manner it might become possible to control by external 
forces localized therapeutic effects after parenteral 
administration of therapeutically mert compiounds ’ 

This proposed expenmentation should 
be of considerable mterest, particularly 
if It IS possible to hberate sufficient quanti- 
ties of therapeutically effective but other- 
mse non-tOMC innocuous compounds by 
the medium of biologically indifferent doses 
of roentgen energ)'^ 

In connection xvith this article bv Hughes 
and Binz, we feel justified in suggesting 
thoughts and experimentations along some- 
what different lines and certainly at vari- 
ance witli tlie present trend in roentgen 
therapy 

At present, there e.\ists a rather dog- 
matic belief that improxcment m radio- 

' AUendmg Roentgenologist, the Grace Hospital, 
IXtroil 

’ Research Staff of the Grace Hospital and the 
IXtroil I dison Conipanj 


therapeutic results can be obtamed only 
by the further reduction of the wave 
lengths of the apphed energy, or technically 
speakmg, by multiphcation of the poten- 
tials apphed to the roentgen tube plus a 
heavier filtration This behef is doubt- 
lessly founded upon the therapeutic bene- 
fits obtained by gamma radiation from 
radium The attempts to obtain higher 
voltages on the roentgen tubes are an effort 
to synthesize the wave lengths of the 
gamma spectrum of radium The me- 
chames are not known by which biologic 
results are obtamed through gamma radia- 
tions 

The shorter the wave length of energy 
m this region of the electromagnetic spec- 
trum, the greater the penetration, or, in 
other words, the less the total amount of 
energy absorbed It is umversally ac- 
cepted that only the absorbed energy 
enters mto a biologic reaction 

There is no question but that gamma 
radiation does enter mto biologic reac- 
tions, and that roentgen radiation of 
wave lengths approachmg those of the 
gamma region must, per se, be biologically 
active The question resolves mto a con- 
sideration of efficiency Whth an mcrease 
of apphed potential and consequent de- 
crease of wave length, the percentage of 
absorbed energy decreases and hence the 
gross or “overall” efficiency decreases 

As has been previously stated, little or 
nothing IS known on the mechames of the 
reaction between gamma radiation and 
the resultmg biologic matter For this 
reason it is not possible to compute the 
effiaency of the absorbed energy in any 
specific instance A prediction based on 
present knowledge may be made with the 
resen'ation of nghts to change when 

the fund of mformation has been in- 
creased 
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It IS assumed that gamma radiation is 
generated by nuclear changes m the atoms 
Absorption of gamma radiation by nuclear 
changes m atoms has never been dis- 
covered, and consequently the foUowmg 
more logical explanation of this absorption 
IS accepted It is beheved that the waves 
of gamma radiation strike the electrons m 
some of the electron shells and thus cause 
them to generate radiation This pheno- 
menon is known as “scattering” (plus a 
repeated Compton effect), and the primary 
radiation is thus degenerated in successive 
stages until such a time as the energy is 
absorbed Durmg these stages of de- 
generation the wave length is increased 
By logical deduction it would be assumed 
that at some region of the electromagnetic 
spectrum there would exist a point of maxi- 
mum absorption and consequently maxi- 
mum reacbon This is true both theoreb- 
cally and experimentally, but the use of 
radiabon from this region presents the 
practical difficulties of transmission from 
the source to the desired point of utihza- 
tion It IS a problem akin to that of 
findmg a contamer for the umversal 
solvent 

Smce “scattering” and eventual absorp- 
bon do take place, the optimum condi- 
bons are those in which the maximum 
penetrabon takes place to a certain pomt 
with a maximum absorpbon of biologically 
effecbve radiabon at that immediate lo- 
cahty 

The desue to obtam such condibons is 
not new Attempts have been made to 
mcrease radiotherapeubc effects by the 
mtroducbon of relabvely harmless sub- 
stances to specific locahbes with subse- 
quent primary irradiation m the hope of 
generabng secondary radiabons A no- 
table attack in this duecbon is that by 
Wmtz m the iontophoresis of the pehns 
with zmc and copper Undoubtedly there 
was a time when it was considered feasible 
to transform short wave high penetrabon 
radiant energy mto a more readily absorb- 
able form, and this was attempted m the 
linng human bemg for therapeubc effects 


The idea is still theorebcally correct and 
pracbcally possible 

With the mtroducbon of excrebon chole- 
cystography and pyelography we have at 
our disposal chemical substances of rela- 
bvely high atomic weight which, when 
mjected mbavenously, reach a tempo- 
ranly high concentrabon m the hver and 
kidney, respecbvely An attempt would 
seem jusbfied to ubhze the passing con- 
cenbation of these metalhc compounds 
for effecbve transformabon of short wave 
length energy mto the more efficient but 
longer wave lengths The secondary 
radiation thus generated may prove of 
sufficient intensity to provide a thera- 
peubc measure m patients with chrome, 
resistant, renal or hepabc infections and 
possibly also with malignant neoplasms 
As a means of further concentrating or 
intensifymg these secondary therapeubc 
radiabons it is possible to use an addi- 
bonal agent m the form of a fluorescent 
substance such as eosme, qumme, mer- 
cuiy- denvahves, etc These matenals 
have fluorescence known to be in the 
bactenadal regions of the elecbomagnebc 
spectrum, these radiabons are readily 
exated 

Confinmg our suggestions to the iodine 
compounds smce they are more or less in 
common use, it is mterestmg to note that 
the charactensbc spectrum of iodine may 
be exated by wave lengfths of above 
34 KV The charactensbc spectrum of 
iodine shows wave lengths of 0 4 and 0 3 
Angstrom units which are m the soft x-ray 
and Grenz-ray regions and hence readily 
absorbed by orgamc matenals 

The release of nascent iodine found by 
Hughes and Binz is due to a photochemical 
reacbon The combmabon of a chemical 
bactenadal agent with a therapeubcally 
acbve form of radiabon is possible, and it 
is highly probable from the spectral knowl- 
edge available that the latter property will 
matenally accelerate and enhance the 
former 

The fluorescence and secondary radia- 
bons of trypaflamn, acroflann, mercuro- 
chrome, fluorescein, qumme, etc, are 
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exated throughout a wide primary spec- 
tral range with mtensity peaks depending 
upon chemical constituency and the quahty 
of the exatmg radiation The combma- 
tion of the two quahties of radiation plus 
the possible photochemical effects seems 
promising m view of the work of Tappemer 
and his pupils on ohgodynamic effects 
It is to be hoped that the work of Hughes 


and Bmz will be called to the attention of 
endowed institutions and those with ade- 
quate faahties to contmue the work begun 
by these two physiaans 
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THE RATE OF RECUPER/^TION OF HUMAN SKIN 
FOLLOWING IRRADIATION' 

PRELmiKARY REPORT 


By JAMES J ^UFF^ M D ^^tant Attending Surgeon, Memonal Hospital. 

•R-nwATj-rA ^ ^ Memonal Hospital, and 

EDVi ARE L ^ 0^, M D , Roentgenologist, People’s Hospital. Akron, Ohio, 
tonnerly Special Fellow, Memonal Hospital, New York City 


-|r-HERE are several methods b y whic h decomposition product As, this concen- 
1 external irradiation may be admin- tr^on decreased, the veloaty of loss 
istered These procedures can be di- would become less m direct ratio This 
vided into three fundamental tj'pes mas- theory draws an analogy from the so- 
sive, fractional, and saturation jdo^ge “called “mass reactions" of biology and 

By the massive dose meth od the maxi- chemistry, which are characterized by a 
mum effectTs obtained through the smgle semi-loganthmic curve 
exposure to radiation In the fr^tional ^^ingeiy^s chnical observations were con- 
dose method the maximum effects are ob- ducted upon patients with skm diseases 
tamed by the gradual administration of t reated by unfiltered r ays of a “soft" 
small doses The saturation method con- c haracter By p\pp nTntm tfltinn he foundi 
sists in maintammg for a certain t im e a tha^an i nitial 100 per cent er ythema_doseJ''^^ 
biologic effect already present, by Hie cqu]d_be repeated jn fourte en. day^ He 
addition of smaller doses fiirther states that 50 per cent of _an 

In any method the effect upon th e nor- erythema dose may be added at the ex- 
mal structures finally limits the amount of piration of three and one-half, days, and 
radiation that can be delivered, m par- 75 per cent at the end of seven day s He 
j ti cular, t he.jeffect on the skm is the most illustrated the d epreciation of a 10 0 per i/ 
important because this structure usually ce nt erythem a dp^ by_a senu-Ioganthmc 
receives the' laf^t amount of uradia- curve, based upon the above findmgs 
tion The skin is an obvious mdicator Rfahler (2, 3) expanded this work, and 
of the degree of damage produced The detenmned the depreciation curve of radia- 
gradual fading of the reaction after treat- tion effect produced by rays of different 


ment affords evidence that there is re- 
cuperation of the tissues from radiation 
damage The rate of recovery m tissues 
IS an important factor m all methods of 
irradiation In this type of treatment 
each quantity of radiation dehvered is a 
sufficient amount to produce an effect equal 
to that lost by recovery of the tissues over a 
given time 

A technic for maintammg irradiated 


quahty He found that “soft" ra^ pro- 
duced a biologic effect which d epreaated 
more rapidly than the effec^prqdured^by 
rays of a “hard" quaht^ Weatherwax 
(4) contmued a snmlar study, and con- 
fiimed the work of Kmgery and Pfahler 
By employing a formula he also illustrated 
that ehmmation of some of the “softer” 
rays from a given quaht}!^ of radiation by 
the use of filters decreased the velocity of 


tissues in a state of saturation was first 
descnbed by Kmgery (1) m 1920 He as- 
sumed that the r ate of de preciation in 
radiation effect was dependent upon the 
concentration of bio-chenncal products 
That is, the rate of loss would vary direcHy 
as the concentration of some hypothetical 

' Read before the Eighteenth Annual Meeting of the 
Rndiological Soaety of North America at AtlanUc 
City, Nov 2S-Dec 1 , 1932 


loss m radiation effect 
Stenstrom and Mattick (5) made obser- 
vations upon SIX cases of breast carcinoma 
treated by irradiation The part to be 
treated was divided into two fields, a 
smgle 100 per eent erythema bemg given 
to the upper area, and a greater but 
dinded dose bemg dehvered to the lower 
field They found that the e Qdhema 
produced by _a_ single treatment , abjiut^ 
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egyaled that resulting from a 140 per cent 
of an erythema given over a penod of ten 
days, or 150_per_cent given over fourteen 
days 

The observations of Stenstrom and 
Mattick are best considered with those of 
the other mentioned workers, by com- 
paring the rate of depreaation in radia- 
tion effect found by each It is ne ces- 
sary that the comparison be based upoji 
jicffe^ produced by~y~sS5ifc ~ quah^~~pf 
I \adiati on Pf^er and Weatherwax found 
' ttat a radiation effect produced by rays of 
a mean wave length of 0 16 A depreaated 
60 per cent m twelve days, but Stenstrom 
and Mattick found the same loss m eight 
days 

TABLE I COMPARISON OF THE RATE 

OF DEPRECIATION IN BIOLOGIC EFFECT 
PRODUCED BY RAYS OF A MEAN WAVE 
LENGTH OF APPROXIMATELY 


0 16 A 


25% 

50% 

75% 


loss 

loss 

loss 

Pfahler ( 1 

Weatherwax 1 

6 days | 

ll2 days 

24 days 

Stenstrom and Mattick 1 

1 3Vj days 

1 8 days 

17 days 


Not only do the findmgs of these ob- 
servers show a rather wide vanation m the 
rate of depreciation in radiation effect, 
but MacKee (6), and Hazen and Whitmore 
^ ( 7 ) also noted s kin reacfaons of va nable de- 
grees in employing the saturationlhethod 
of treatment This indicates that tis- 
sue recuperation deserves further study 
For obsen^ations of this sort it is neces- 
sar}' to employ a biologic method, be- 
cause physical measurements do not deter- 
mine the degree to which tissues ivill re- 
act to any amount of radiation Since 
--the reaction can be seen in the skm, this 
- tissue can be used as a biologic ji lidica to r 
The biologic umt cannot be based upon 
the tolerance of the skm to radiation, be- 
cause It IS impossible to establish a definite 
end point, neither can the degree of re- 
action be used, because of the difficulty in 
measuring the amount of discoloration in 
different individuals Houeier, by cm- 
plovmg the so-called threshold eryUihema 


these difficul ti es are lessene d B y this 
means only the presence or^bs^c e oTah y 
reacfibh~n^ be~noted~ The amount of 
radiation' which mil' pr oduce a''~d^ir^), 
pefcentege jpf vis ible "sh in M^c'Sb ns , and 
hone in the' othmis receiving^ the”exposur^ 
represents a thres hold er ythem a dpse t 
Tffis has been defined as the amount of 
radiation which wdl produce a visible reac- 
tion m 80 per cent of the patients receiv- 
ing the exposure withm four weeks after 
the treatment, and_no_ reaction m.the re- 
mainmg 20 per cent 

A logical approach to the problem of 
tissue recuperation from radiation effect 
seems to be the method employed by 
Stenstrom and Mattick T he reactions , 
produced by smgle_ ^posures were com- 
pared to those resulting _from larger but 
divided jioses~ By this procedure they 
were able to estimate the quantity of 
radiafaon necessary to produce equal reac- 
tions m both smgle and divided doses In 
companng these two amounts of radia- 
tion. as to quantity, and the mterval 
of tune between exposures, they were able 
to estimate the rate of depreaation of 
radiation effect m the skm 

An important refinement can be added 
to the above method by standardizmg the 
degree of reaction by the use of a thresh- 
old erythema 

The experimental work for this study 
has coQ^ted^m.deterniinmg; the amount 
of radiation reqmred to produce a thresh- 
old erythema by single aM by^^divided 
doses Patients were chosen at random 
from the vanous chmcs of the hospital, 
and the skm on the extensor surface of the 
forearms used for the tests A water- 
cooled 200 EV x-ray machine operat- 
ing at 30 ma , with 0 5 mm Cu plus 2 mm 
A1 filter, at a 50 cm target-skin distance 
was used for all of the tests The size oi 
the skm field was 10 by 10 cm on all of the 
patients The output of the x-ray tube 
was measured at frequent intervals ir 
order to dehver as accurate an amount ol 
radiation as possible Following the ex- 
posures the patients were obsen^ed al 
weekly mten^als over a penod of one 
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month The presence or absence of a skm 
) reaction waTTecorded "according to the 
v^mdependent observations of two indi- 
viduals Doubtful reactions were con- 
sidered negative 

RESULTS or EVPERIJIENTS 

A total of 65 tests was made to deter- 
mine the threshold erythema dose for 
single exposures The ^o^t of rarha- 
^ I tion _ delivered to these .patients^ vaned 
I from_ 400 roentgens-_ to 550 roentgens 
j Among the_ 14 patients_who received 500 
' roentgens, 72 per cent showed a positive 
skm reaction The incidence of positive 
\ reactions w'as the same for the seven 
' \patients who received 525 roentgens, but 
> was mcreased to _94 per cent _ of the 17 
patients who received 550 roentgens 
Therefore, smce^^thr^hold erythema dose 
represents an amount of ra^ation which 
I will produce a positive skm reaction m SO 
per cent of the mdividuals recavmg the 
exposure, this dose must be between 500 
roentgens and 550 roentgens, when ad- 
mmistered m the manner descnbed If a 
larger number of patients had received 52^ 
roentgens, this group imght have shown a 
greater percentage of positive reactions 
than the one receiving the lesser amount of 
radiation However, _5^5__rojmtgens_may^ 
be considered witon the limits of expefP 
mental error of the threshold erythema 
dose for single exposures of radiation de- 
hvered under the conditions previously 
specified 

TABLE n — PERCENTAGE OF POSITIVE SKIN 
REACTIONS FOR DIFFERENT AMOUNTS OP 
RADIATION DELIVERED IN ^GLE EXPO- 
SURES 



Number of roentgens at each 
exposure 


400 )425 |450 |476 |500 (525 (650 

Number of Tests 

6 ( 2 1 13 1 6 1 14 1 7 1 17 

Per Cent Positive 

33 ( 60 ( 70 ( 50 ( 72 ( 72 ( 94 

t 


• Whenever roentgens are mentioned in this article 
It IS understood that the measurements 


In detemunmg the threshold erythema 
d(«e fo^ divided doses, two exposures of 
amounts of radiation were given at 
a 24-hour or 48-hour mtenml A total of 
52 tests was done with an mterval of 24 
hours between the two exposures The 
doses these patients received varied from 
300 roentgens at each exposure to 425 
roentgens dehvered at each treatment 
Among the 27 patients who recaved 379 
roentgens each tune, 70 per cent showed' 
pomtiye skm reactions In those who 
recaved 400 roentgras twnc^ 77 per cent 
had positive reactions, while all of the 
four patients to whom 425 roentgens were 
dehvered at each of the two exposures de- u-' 
veloped a visible reaction Thaefore, the 
threshold eiydhema dose for two exposures > 
of equal amoimts of radiation given 24 
hours apart is 400 ro entgens at each i 
tune 

TABLE ra —PERCENTAGE OP POSITIVE SKIN 
REACTIONS FOR DIFFERENT AMOUNTS OF 
RADIATION DELIVERED IN TWO EQU AL EX- 
POSURES 24 HOURS APART 


Number of roentgens at each 
exposure 

300 |325 |350 |375 )400 |425~ 
Number of Tests ij 6|27|l3| 4 

Per Cent Positive 0 | 0 j 33 | 70 | 77 |100 

Thirty-five tests were done to detemune 
the threshold erythema dose for two ex- 
posures of equhl amounts of radiation 
given 48 hours ap_art The dos e dehvered 
to these patients at each exposure vaned 
from 376 roentgens to 450 roentgens Of 
the 14 patients who received two exposures 
of 400 roentgens each, 72 per cent showed 
positive skm reactions Among the eight 
patients to whom 425 roentgens were de- 
hvered twice, 88 per cent were positive, 
and all of the mne patients who recaved 
two exposures of 450 roentgens developed 
a visible reaction in the irradiated skin 
Very httle difi'erence was found m the 
amount of radiation required to produce a 
threshold erythema by two equal doses 
given 24 hours apart, and those given at 
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an interval of 48 hours If 400 roentgens, 
or 425 roentgens were dehvered to the 
skin, and the same area irradiated with an 
equal dose 48 hours later, about 80 per 
cent of the mdividuals who received the_ 
exposures showed a skin reaction ^It 
seems reasonabl e to b eheve that a slight 
increase over the dose required to produ^ 
aThreshold erythema by two exposmes 
given 24 hours apart would be necessary 
if a 48-hour mterval were used Two 
exposures of 425 roentgens each have 
therefore been taken as more nearly repre- 
sentmg the threshold erythema dose when 
administered 48 hours apart 

TABLE rv — PERCENTAGE OF POSITIVE SKIN 
REACTIONS FOR DIFFERENT AMOUNTS OF 
RADIATION DELIVERED IN TWO EQUAL EX- 
POSURES 48 HOURS APART 


Number of roentgens at 
each exposure 


375 i 400 [ 425 450 

Number of Tests 

7 (4 ' 4 1 14 1 8 j 9, 

Per Cent Positive 

75 1 72 1 88 j 100 


DISCUSSION 

"fthen the effect produced by smgle or 
multiple exposures is the threshold ery- 
thema, the degree of skin damage may be 
considered the same m both mstances 
When two treatments were used, each of 
the exposures was less than the amount of 
radiation requued to produce a threshold 
erj^Uiema by a single dose Therefore, 

^ the reaction produced by the divided 
doses may be considered to be due to the 
effect of the second exposure added to that 
winch remained from the first 
1 he amount of radiation effect remainmg 
after 24 hours is unknomi, and, even ff it 
were knowm, the effect could not be ex- 
pressed properly in terms of roentgens 
However, sucli an expression may be 
used m order to estimate the tissue re- 
covery If 400 roentgens dehvered to a 
skin area, which had recei\ed the same 
dose 21 hours earlier, produces an effect 
equal to that resulting from a smgle ex- 
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posure of 525 roentgens, then the effect of 
400 roentgens must have been added to a 
residual radiation effect which presum- 
ably would be produced by 125 roentgens 
If this amount of equivalent radiation 
effect remams from the first 400 roentgens, 
the skin may be said to have recovered 
from 69 per cent of the damage resultmg 
from the first exposure By similar deduc- 
tions from the data acquired on the 48- 
hour-mterval tests, the recovery from the 
first exposure m this group must be 76 per 
cent 

This estimation of tissue recovery per- 
tams only to the first exposure m the 
divided dose tests That is, it pertams to 
the recovery occurring from an exposure of 
400 roentgens and 425 roentgens at the end 
of 24 hours and 48 hours, respectively 
This does not mean that the rate of re- 
covery would be the same for greater 
doses, or different quahties of radiation, 
nor does it mean that the recoveiy'- from 
each dose would contmue at the same rate 
over a protracted period of treatment with 
small doses 

One possible explanation of these data 
woidd be that a considerable percentage of 
rec overy of norma l skm takes plade within j , 
24 horns ^ter exposure to radiation anff | ' 
then slowly at an unknown rate over an 
imdetermined tune If, for example, an 
area of skm was being irradiated daily, 
the recovery from each dose might pro- 
gress rapidly up to a certain pomt, but 
every’' exposure would add to the more 
permanent damage, which would accumu- 
late more rapidly than recovery would 
take place Also, large doses dehvered 
in one exposure may produce a propor- 
tionately greater amount of the more per- 
manent damage, so that the unmediate ' 
recovery would be a low er percentage than 
occurs in smaller doses 
Further experiments will be done to 
determine the threshold erydheraa d'ose for 
various intervals between exposures, and 
for a greater number of treatments Until 
tins has been done no statement can be 
made upon the rate of tissue recuperation 
oxer a long protracted penod of treat- 
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month T he pres ence or absence of a shm 
I reaction was recqrdeH' according to "the 
^dependent obseri^ations of Two indi- 
( viduals Doubtful reactions were con- 
sidered negative 

RESULTS or EXPERIMENTS 

A total of 65 tests was made to deter- 
mine the threshold erythema dose for 
smgle exposures The ^ount of radia- 
, j tion delivered to_ these "pabrnts vaned 
jfrom JOO roentgens^ to 550 _ roentgens 
j Among the 14 jiatients^who received 500 
' roentgens, 72 per cent showed a positive 
skm reaction The mcidence of positive 
I reactions was the same_ for the seven 
' Ipatients who received 525 roentgens, but 
\ was increased to _94 per cent of the 17 
patients who received 550 roentgens 
Therefore, sincea_threshold eryti^a dose 
represents an amount of radiation which 
, will produce a positive skm reaction m SO 
per cent of the mdmduals receding the 
exposure, this dose must l^e between 500 
roentgens and 550 roentgens, when ad- 
mimstered m the manner descnbed If a 
larger number of patients had recaved 52^ 
roentgens, this group might have shown a 
greater percentage of positive reactions 
than the one receiving the lesser amount of 
radiation HQwey£rj_5^^ roirntg^sr^y 
be considered withm the limits of e\pen- 
mental error of the threshold erythema 
dose for single exposures of radiation de- 
hvered under the conditions previously 
specified 

TABLE n — PERCENTAGE OF POSITIVE SKIN 
REACTIONS FOR DIFFERENT AMOUNTS OF 
RADIATION DELr\T:RED IN SINGLE EXPO- 


SURES 


Number of roentgens at each 
exposiue 


400 |426 (450 [475 (500 (526 [550 

Number of Tests 

6 ( 2 1 13 ( 6 ( 14 ( 7 ( 17 

Per Cent Positive 

33 [ 60 ( 70 ( 60 [ 72 I 72 1 94 


» Whenever roentgens are mentaoned in this article. 
It IS understood that the measurements w^ii^ 


In determmmg the threshold erythema 
dose for divided doses, two ex-posures of 
e^ual founts of radiation were given at 
a 24-hour or 48-hour interval A total of 
52 tests Vas done with an mterval of 24 
hours "between the two exposures The 
doses these patients recaved vaned from 
300 roentgens at each exposure to 425 
roentgens dehvered at each treatment 
Among the 27 pabents who received 375 
roentgens each tune, 70 per cent showed' 
posibye skm reacbons In those who 
received 400 roentgens twicg, 77 per cent 
had posibve reacbons, while all of the 
four pabents to whom 425 roentgens were 
delivered at each of the two exposures de- > 
veloped a visible reaction Therefore, the 
threshold eiythema dose for two exposures i 
of equal amounts of radiation given 24 
hours apart is 40 0 ro entgens at each 
tune 

TABLE m — PERCENTAGE OF POSITIVE SKIN 
REACTIONS FOR DIFFERENT AMOUNTS OF 
RADIATION DELmERED IN TWO EQU AL EX- 
POSURES 24 HO URS APART 

Number of roentgens at each 
esposme 

300 |325 jSBO )375 |400 )425 
Number of Tests l| 6|27|l3j 4 

Per Cent Positive 0 | 0 | 33 j 70 j 77 |100 

Thirtj’^-five tests were done to determine i 
the threshold erythema dose for two ex- 
posures of equal amounts of radiabon 
given 48 hours _apgrt The dos e d ehv ered 
to these pabents at each exposiue vaned 
from 375 roentgens to 450 roentgens Of 
the 14 pabents who received two exposures 
of 400 roentgens each, 72 pa cent showed 
positive skin reacbons Among the eight 
pabents to whom 425 roentgens were de- 
hvaed twice, 88 pa cent wae positive, 
and all of the rune pabents who recaved 
two exposures of 450 roentgens developed 
a visible reacbon m the irradiated skin 
Very httle difference was found m the 
amount of radiation required to produce a 
threshold eiythema by two equal doses 
given 24 hours apart, and those given at 
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S INCE Haudek introduced the barium 
method of gastnc exammatiou and 
found what is now called the Haudek 
niche, the diagnosis and treatment of 
gastnc ulcer has changed entuely The 
surgeons first took command of the field 
and soon some type of operation was done 
m every case showing a niche However, 
we need not go mto the details here of the 
results of gastro-enterostomy Undoubt- 
edly many cases were cured, but we cannot 
forget the frequency of recurrent gastnc 
ulcer, jejunal ulcer, the pnmary mortahty, 
and the later morbidity, which resulted m 
the evidence that gastro-enterostomy was 
not satisfactory for every case More 
recently gastnc resection has been pro- 
posed Certainly, it seemed logical that 
the removal of the aad-formmg area of the 
stomach would prevent any recurrence, but 
here agam the occurrence of jejunal ulcers 
and the pnmary mortahty of the opera- 
tion make one hesitate to reco mm end it for 
every case 

It became evident to the workers m the 
field of gastnc ulcer that each case had to 
be studied individually and that no one 
treatment would do for all cases In look- 
ing for a means of studvmg the lesions more 
carefully the roentgenologist was called m 
to help Here agam is another instance m 
which, because of the close co-operation 
between the climaan and the roentgenolo- 
gist, therapy was placed upon a logical and 
scientific basis It is this comparatively 
recent development m winch we are inter- 
ested m this discussion We believe that 
a careful roentgenologic studv of the 
gastnc niche will reveal upon repeated ex- 
aminations tlie stage and course which the 
pathologic process is taking 

E\ ciy gastro-enterologist has met vnth a 
case in winch a definite roentgen diagnosis 
of gastnc nicer niche w as not corroborated 
at operation, which was performed after 


several weeks of rest m bed These cases, 
until very recently, were unaccountable 
As late as 1927, Wnght (1) reported cases 
of gastnc hemorrhages with symptoms of 
gastnc ulcer m which the x-ray findmgs 
were negative, after rest m bed He 
concluded that these cases were as yet un- 
explamable other authors have given 
vanous explanations for this phenomenon 
Carman beheved that a small mche could 
be entirely hidden by a distended stomach 
and urged the examination of the partially 
filled stomach The report of Bassler and 
Lutz (10) IS much more disconcerting 
They beheve that the case of the vamshed 
mche was never a case of gastnc ulcer In 
their report they call attention to the long- 
standmg immobile penstaltic contraction 
which IS frequently diagnosed as an ulcer 
mche Haudek himself reports several 
cases m which he found great difficulty m 
differentiatmg a mche from a penstaltic 
wave he was unable to account for such 
cases Our own expenence coincides with 
that of Cole and Stewart We beheve that 
a defimte mche is pathognomomc for an 
ulcer, and further that the disappearance of 
this mche at the end of two wedis m no way 
discounts the vahdity of the ongmal diag- 
nosis 

This conclusion is amved at in the hght 
of the newer conception of the pathology, 
which IS centered around the work of 
Franklyn I\Tute (7) and others The 
former, wntmg in 1927, beheved that the 
sudden disappearance of the ulcer niche 
could be explained by actual reparative 
processes By operative and postmortem 
findmgs he was able to show that rest in 
bed would start rapid heahng in the ulcer 
In some of his cases, loose granulation 
tissue filled the mche after two weeks’ rest 
in bed Caylor (11), of Roehester, writing 
in 1920, divided the reparative processes 
into the following 
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ment However, the rate of tissue re- 
cuperation 'during the first 24 and 4S 
hours of treatment, with small exposures, 
appears to be more rapid than has been 
estimated by other authors If tumor 
tissue recuperates at a less rapid rate than 
normal structures, the saturation technic 
lof irradiation should prove to be a very 
desirable method of treatment 


SUJIMARY AND CONCLUSION 
t iiv A ^ 

1 Tissue recuperation has been studied 
by determimng the quantity of radiation 
necessary to produce equal skin reactions 
m single and di\ ided doses of 200 K V 
x-rays filtered by 0 5 mm Cu and 2 mm 
Al, using the threshold ei^dhema as a 
standard reaction for companson 

2 The threshold eryth^a dose for a 
I single exposure, given under the condition 

described, is 525 roentgens 

3 The. threshold erythema dose for 
equal amounts of radiation given at an 

1 mtenml of 24 hours is 400 roentgens for 
each exposure 


4 The threshold eyihema dose for 
equal_amounts of radiaton givm at an/ 
inte^al of 48 hours is 425 roentgens for ' 
each exposure 

5 The skm recovered 69 per cent, of ' 
the immediate damage m 24 hours, and 76 i 
per cent m 48 hours 
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S INCE Haudek introduced the banum 
method of gastric exammation and 
found what is now called the Haudek 
mche, the diagnosis and treatment of 
gastric ulcer has changed entirely The 
surgeons first took command of the field 
and soon some type of operation was done 
m every case showing a niche However, 
we need not go mto the details here of the 
results of gastro-enterostomy Undoubt- 
edly many cases were cured, but we catmot 
forget the frequency of recurrent gastnc 
ulcer, jejunal ulcer, the pnmar}’^ mortahty, 
and the later morbidity, which resulted m 
the evidence that gastro-enterostomy was 
not satisfactory for every case More 
recently gastnc resection has been pro- 
posed Certainly, it seemed logical that 
the removal of the aad-formmg area of the 
stomach would prevent any recurrence, but 
here agam the occurrence of jejunal ulcers 
and the primary mortahty of the opera- 
tion make one hesitate to recommend it for 
every case 

It became evident to the workers in the 
field of gastnc ulcer that each case had to 
be studied individually and that no one 
treatment would do for all cases In look- 
ing for a means of studymg the lesions more 
carefully the roentgenologist was called m 
to help Here again is another instance m 
which, because of the close co-operabon 
between the chmaan and the roentgenolo- 
gist, therapy was placed upon a logical and 
scienbfic basis It is this comparabvely 
recent development in which we are inter- 
ested in this discussion We beheve that 
a careful roentgenologic study of the 
gastnc mche mil reveal upon repeated e\- 
aminabons the stage and course which the 
pathologic process is taking 

Ever)' gasbo-enterologist has met mth a 
case in which a definite roentgen diagnosis 
of gastnc ulcer niclie was not corroborated 
at operation, which was performed after 


several weeks of rest m bed These cases, 
unbl very recently, were unaccountable 
As late as 1927, Wnght (1) reported cases 
of gastnc hemorrhages with symptoms of 
gastnc ulcer m which the x-ray findmgs 
were negative, after rest in bed He 
concluded that these cases were as yet un- 
explamable other authors have given 
vanous explanabons for this phenomenon 
Carman believed that a small mche could 
be entirely hidden by a distended stomach 
and urged the exammabon of the partially 
filled stomach The report of Bassler and 
Lutz (10) is much more disconcerbng 
They beheve that the case of the vamshed 
mche was never a case of gastnc ulcer In 
their report they call attenbon to the long- 
standmg immobile penstalbc contraction 
which IS frequently diagnosed as an ulcer 
mche Haudek himself reports several 
cases m which he found great difiSculty m 
differenbabng a mche from a penstalbc 
wave he was unable to account for such 
cases Our own evpenence comcides wnth 
that of Cole and Stewart We beheve that 
a defimte mche is pathognomomc for an 
ulcer, and further that the disappearance of 
this mche at the end of two weeks m no way 
discounts the vahdity of the onginal diag- 
nosis 

This conclusion is arrived at in the hght 
of the newer concepbon of the pathology, 
which IS centered around the work of 
Franklyn White (7) and others The 
former, wntmg m 1927, beheved that the 
sudden disappearance of the ulcer mche 
could be explained by actual reparabve 
processes By operabve and postmortem 
findmgs he w'as able to show that rest in 
bed would start rapid healing m the ulcer 
In some of his cases, loose granulabon 
tissue filled the mche after two weeks' rest 
m bed Caylor (11), of Rochester, wnbng 
m 1926, divided the reparabve processes 
mto the following 


401 



490 


RADIOLOGY 


ment However, the rate of tissue re- 
cuperation during the first 24 and 48 
hours of treatment, -with small exposures, 
appears to be more rapid than has been 
estimated by other authors If tumor 
tissue recuperates at a less rapid rate than 
normal structures, the saturation techmc 
iof irradiation should prove to be a very 
desirable method of treatment 


SUMMARY AND CONCLUSION 


n,c( I VC- 

1 Tissue recuperation has been studied 
by determming the quantity of radiation 
necessary to produce equal skm reactions 
m single and divided doses of 200 K V 
x-rays filtered by 0 5 mm Cu and 2 mm 
Al, using the threshold erythema as a 
standard reaction for comparison 

2 The threshold ery^ema dose for a 
I smgle exposure, given under the condition 
I described, is 525 roentgens 

3 The threshold erythema dose_ for 
equal amounts of radiation given at an 

\ interval of 24 hours is 400 roentgens for 
each exposure 


4 The threshold erythema dose for 
equal_ amoimts of radiation given at _an / 
mtemml of 48 hours_ is 425 roentgens for ' 
each exposure 

5 The skm recovered 69 per cent, of 
the immediate damage m 24 hours, and 76 
per cent m 48 hours 
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about 0 5 cm m length, along the lesser 
curvature and 0 5 cm m depth mto the 
pengastnc tissues The shape of the mche 
IS significant m our opinion a cone- 
shaped mche mdicates active penetration 
and must be carefully watched 

2 Acute tenderness and ngidity of the 
abdomen are frequently present The 
tenderness, however, is dependent upon 
the degree of penetration and peritoneal 
mvolvement Frequently when the pene- 
tration IS slight and the pentoneum is not 
involved the tenderness is absent It is 
just this type of gastric ulcer that is so 
frequently missed m fluoroscopic work 
For this reason, we have made it a rule to 
take multiple plates m aU cases which are 
negative m the fluoroscopic exammation 
Frequently such a small acute mche is seen 
only in the plates 

3 Fixation of the stomach is rarely 
seen m acute gastnc ulcers, because of the 
lack of peritoneal reaction The stomach 
is easily distended and freely mobile 
As we shall see m chrome ulcers, this 
finding is extremely important m judging 
the possibihty of rupture 

4 Changes in the mucous membrane 
In the acute ulcer there is no demonstrable 
change m the roentgen studies of the 
rugous folds It IS true that occasionally, 
if the ulcer lies on the postenor wall, the 
edema may show a very shght spreading 
of the adjacent rug® This is very rare, 
however, and is not seen in the acute lesions 
of the lesser curvature 

5 Incisura It is surpnsing how fre- 
quently this important sign is absent m 
acute cases This can certainly be taken 
as indicating a lack of involvement of the 
circular fibers of the true muscular layers 
In our own expenence, we have rarely seen 
a definite mcisura in small acute ulcers 

0 Pcnslalscs In our experience pens- 
talscs w'crc hardl) affected by small acute 
ulcers For the most part the penstalses 
were increased in frequenej and depth 
and passed through the ulcer area with 
onh slight decrease m intensity and 
depth 

< Pjlorospism is frcquentl) present, 


and m the absence of the duodenal ulcer 
should stimulate one to a very careful 
exammation of the lesser curvature 

The small acute ulcer may either become 
chrome or go on to the healmg stage 
The chrome ulcer differs from the acute 
ulcer in the following ways 

J The Ntche — ^This enlarges gradually 
and may reach the size of a quarter and 
even larger Years ago Carman stated 
that mches approachmg the size of a 
quarter were practically always malignant 
m nature our own expenence does not 
confirm this dictum In our senes, we 
had two cases presenting mches larger 
than a quarter We were convinced that 
these were not mahgnant because under 
medical treatment mstituted by Dr Harry 
Singer at the Cook County Hospital, these 
cases showed a defimte decrease m size of 
the mche However, we beheve that such 
large ulcers must be carefully watched and 
repeatedly examined If progress is not 
seen within four weeks, surgical mter- 
vention is mdicated, even though the 
roentgen findings do not show evidence of 
mahgnancy The chrome ulcer is of the 
typical "plateau” type (Fig 1) due to the 
peritoneal reaction and its resistance to 
further penetration 

2 Tenderness — ^This is pracbcally al- 
ways present and at times so severe that 
the patient collapses dunng the examina- 
tion a frequent occurrence m our ex- 
penence A word of warnmg imght be 
given here m regard to palpation m such 
cases We are convmced that vigorous 
massage of the stomach m these cases will 
occasionally cause rupture In one of our 
cases, showing a large chrome ulcer mche, 
rupture occurred several hours after the 
fluoroscopic exammation YTule this does 
not prove that the palpation caused the 
rupture, the evidence points strongly to 
such a conclusion One certainly must 
be exceedingly careful m such cases, par- 
ticularly when palpation is performed with 
a heavy lead glove or wnth a wooden spoon 
We are now' palpating such cases with the 
bare hand only 

3 Fnahofi —micn tlic chronic ulcer 
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1 The early cone-shaped niche, 

2 The chronic plateau-shaped niche, 

3 The healed stage with a pale pink 

scar 

He quoted one case in which rest in bed for 
one week made the niche disappear, only 
to reappear again after a sudden hemor- 
rhage He explained the chnical course m 
the following manner and illustrated it by 
shdes The first rapid disappearance of 
the mche was due to the rapid accumula- 
tion of loose granulation tissue, by means 
of food trauma some of this granulation 
tissue was broken off, causmg hemorrhage 
At this time the niche again became nsible, 
although smaller A cure is not present 
until epithehum has groini over the crater 
These are the expenences of only two 
authors, though similar findings were re- 
ported by such reputable men as Cole (10), 
Stewart (10), Haudek, and Hamburger 
( 6 ) 

This, m our opinion, accounts for some 
of the cases m which the surgeon fails to 
find the gastric pathology Such failures 
could be easily obviated, however, by 
repeated x-ray examinations, particularly 
the day before the operation If the 
mche IS still present at this time, the sur- 
geon should be able to locate it However, 
it IS essential that the surgeon be adept at 
gastric surgery A surgical report of 
“no pathology found” does not necessarily 
discount the x-ray findings We are con- 
vinced that the inexpenenced surgeon will 
occasionally overlook gastric pathology 
we have reason to beheve that the palpat- 
mg finger of the inexperienced surgeon may 
sometimes be less dependable than the eyes 
of a well-tramed roentgenologist 

It can be seen that some gastric ulcers 
can heal very rapidly It remams only to 
develop some means of determimng the 
type of the pathologic process and the 
reaction to the treatment Wnght, Kunst- 
ler (12), Crohn (3), Forman (2), and 
many other workers have studied this phase 
of the subject and have come to the conclu- 
sion that a course of medical treatment is 
particularly mdicated m the followmg cases 


1 Patients under 45 years of age 
(patients older may respond, but 
as a rule not so readily) 

2 Cases with history of short durabon, 
and with attacks of short duration 
and long normal mtervals 

It IS fairly well agreed that obstruction, 
perforation, and some cases of bleeding 
need mimediate surgical treatment It 
may be mentioned here m passing, that 
hour-glass contraction per se is not an 
indication for operation When the case 
of the chronic indurated gastnc ulcer is 
brought up, there is some difference of 
opmion as to the proper course of pro- 
cedure ^dule most chniaans are of the 
opimon that such cases are slow to react to 
medical treatment, we believe with Forman 

(2) that well-camed-out medical treat- 
ment is mdicated before surgery Crohn 

(3) says that m his expenence chronic 
ulcer with pengastnc pathology is diffi- 
cult to heal medically H Singer, m a 
verbal report from his enormous amount of 
material at the Cook County Hospital, 
states that at least 75 per cent of these 
chrome mdurated ulcers heal with medical 
treatment 

The mtermst must remember that m not 
immediately operatmg on gastnc ulcer, he 
is assuming a great responsibihty He 
must be thoroughly capable of judging the 
course of the ulcer while under treatment 
It IS m just this phase of the treatment that 
roentgen studies are of paramount impor- 
tance The well-tramed roentgenologist is 
not satisfied with a mere report of a gastnc 
mche his responsibihty to the mtermst 
goes farther than that He must be able 
to answer such questions as “Is the 
ulcer m question penetrating?” “Is it 
heahng?" “Is it likely to heal?” “What 
chance of rupture is there?” We can 
now, by repeated fluoroscopic exammation, 
make an attempt to answer the above 
questions by means of certain findings 
We may not alwaj^s be nght, but we 
should make the attempt An acute peue- 
tratmg ulcer may show one or all of the 
following Gndmgs 

1 A cone shaped crater which is small, 
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Fig 3 Case 1 Tivelve weeks after treatment 
The mche had disappeared Slight "skipping’ was 
still present Not a complete cure 


Fig 4 Case 2 Large gastric ulcer, under 
suspicion of malignancy because of size Note, 
however, adjacent nigre which appear slightly 
distorted but not broken 


for checking the effect of the medical 
treatment If the treatment is fortunate, 
the niche becomes smaller it is surpnsing 
how rapidly this change may occur 
In some of our cases, defimte improve- 
ment was noted at the end of two weeks 
We are of the opinion that if no improve- 
ment at all IS noted at the end of si\ weeks, 
the treatment is not likely to succeed 
As the mche grows smaller, tenderness de- 
creases and IS a good indication of dimin- 
ished pentoneal reaction The rugous 
folds, if they have not been pre\ lously dis- 
torted by contracting processes, gradually 
return to normal thickness If consider- 
able fibrosis has taken place the converg- 
ing ruga; mil remain as evidence of the 
previous ulcer, even though tlie niche can 
no longer be seen In our expenence, 
such converging nigie should not lead to a 
diagnosis of ulcer without eiidencc of a 
niche or other roentgen signs of activity 
1 he mcisiira gradual!} decreases in depth, 
and, as complete healing sets in, finallj dis- 
ajipcars entirelj As healing progresses, 


the penstalses return to the involved 
area We beheve this a good entenon of 
complete cure In our expenence, com- 
plete cure should not be diagnosed until 
normal penstalses are seen passing through 
the region of previous “skippmg ” In 
cases of large niches with e\udence of 
contraction and fibroses, penstalses do not 
return completely There frequently re- 
mams a decreased mtensity m the region 
of the previous “dapping ” 

It has been said that food may enter mto 
a niche and obscure the findmgs, but m 
our expenence this has not occurred In 
order to prove this point, patients mth 
known gastnc niches were given soft 
food and immediately examined with 
banum In a senes of 15 cases exammed 
m this way, banum never failed to outlme 
the entire niche after vqjj shght mampula- 
tion However, the possibiht}' of food 
filling the niche must be considered Incases 
m which a gastnc ulcer is suspected and not 
found, the examination should be repeated 
and the lesser cun ature gently massaged 
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Fig 1 Case 1 Gastnc ulcer with niche sub- Fig 2 Case 1 Six weeLs after treat 

acute Conical plateau type No mcisura meat niche decidedly smaller 


reaches the size of 1 cm or more it is prac- 
tically always fixed by the pentoneal reac- 
tion around it Palpation ivill reveal 
distensible tissue around the mche when 
the niche is well on the lesser curvature and 
favors the postenor wall the pentoneal 
reaction IS marked Rarely is the mehe on 
the antenor surface where the protective 
elements are considerably decreased For 
this reason, such ulcers are particularly 
prone to rupture 

Rtigoiis Folds — Changes m the rug- 
ous folds are frequently marked Con- 
vergence of the folds, due to a contracting 
process, is common and always mdicates a 
long-standmg lesion These convergmg 
rugcB must not be mistaken for the irregular, 
distorted, and broken rug£e of the ulcerat- 
ing caremoma 

5 The Incisura — This is very fre- 
quently found m chrome ulcers At tunes 
the greater curAmture is in contact with 
the lesser curvature, causmg the spastic 
hour-glass contraction Occasionally this 
hour-glass contraction is due to massive 
infiltration, fibrosis, and secondary con- 


traction from the ulcerating process An 
exact study of the rugous folds, when 
possible, will frequently reveal the true 
nature of the mcisura If one can demon- 
strate normal rugae in the region of the 
masura, one can safely diagnose spastic 
inasura if the rugae are considerably 
distorted, orgamc stneture is the more 
hkely Since treatment depends consider- 
ably upon this differentiation, one should 
not hesitate to repeat the exammation be- 
fore makmg a deasion 

6 Fenstalses — ^Here chrome and acute 
ulcers differ considerably Penstalses, char- 
acteristically, do not pass through the 
large plateau type mche This “skipping” 
of the penstalses defimtely pomts to deep 
penetration of the muscular layers of the 
stomach 

7 Pylorospasm — This is present as in 
acute ulcers, but apparently no more fre- 
quently and offers no additional informa- 
tion 

There now remains the roentgen findmgs 
m the heahng ulcer These are very defi- 
mte indeed and form the objective bases 
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m ruling out fiulher penetration of a gastric 
ulcer We have found it necessary to 
fluoroscope the patient every ten days 
dunng the first month and we beheve that 
changes will be noted dining such mtervals 
m practically every case The other 
condition that is so greatly feared when 
operation is not immediately performed is 
the possibihty of the lesion becommg 
mahgnant Here, statistics are certamly 
conflictmg At the County Hospital they 
have never seen a defimte case of cancer 
developmg at the site of an old ulcer 
On the other hand, they have suffiaent 
evidence to support the theory that such 
cases were carcmomatous from the onset 
and later degenerated, causmg ulcers 
Here are some of the statistics showmg 
the percentage of gastric carcmomas con- 
taming evidence of previous bemgn lesions 
Fmsterer, 21 per cent, Ewing, 5 per cent, 
Aschoff, rare, Wnght, very rare, Cnle, 
less than 5 per cent, Mallory, never has 
seen it, McCarthy, at the Mayo Chmc, 
claims to have found evidence of a previous 
ulcer in 71 per cent of the carcmomas of the 
stomach But the question is not as im- 
portant as it may seem "VlTule support- 
ing the medical treatment, we still say 
that should the ulcer mche not decrease 
in size m response to treatment, an opera- 
tion must be considered at the end of four 
weeks 

It has been our custom to urge operation 
even at the end of three weeks m cases m 
whieh the \-ray findmgs were not entirely 
typical of bemgn ulcer Obiuouslv, a car- 
cinomatous ulcer would not decrease in size 
so that for all practical purposes the x-ray 
ivill indicate the necessity of operative 
procedure Our senes includes 20 patients 
Avith gastnc ulcers of vancd tipies five 
cases Mere folloMcd through to complete 
healing as demonstrated by the return of 
nonnal penstalsis eleven cases left the 
hospital after several weeks’ stay Math a 
definite decrease in the size of the niche 
two cases of large, chronic, indolent ulcers 
left tlic hospital improied at tlie end of 
three weeks — the) sliowcd no apprcaable 
decrease m the size of the niche Opera- 



Fig 7 Case 3 Eight weeks after treatment 
Unusually rapid disappearance of the niche. Un- 
questionably a bemgn lesion 


tion was urged but refused by the patients 
Two cases were operated upon One was a 
ruptured ulcer apparently caused by a too 
angorous examination, and the other was a 
chrome mdolent ulcer which showed only 
a shght reaction to treatment, and in a 
case m which the econotmc circumstances 
of the patient demanded an attempt at 
qmck rehef 

In conclusion we should like to em- 
phasize the following 

1 Each case of gastnc ulcer must be 
studied individually and treatment started 
according to the type of ulcer, behavior of 
the lesion while under treatment, and the 
age and condition of the patient 

2 The old idea of immediate operation 
IS not supported by our present expenences 

3 The roentgenologist must be pre- 
pared to give fairly accurate data as to 
the pathologic stage of the ulcer and must 
not be satisfied ivith merely diagnosing its 
presence 

4 A careful roentgenologic examina- 
tion should, in most cases, indicate whether 
tlie ulcer is acute, chrome, penetrating, or 
inactive 

5 The absence of a niche at operation 
^f ter se\ eral w eeks of rest m bed does not 
indicate an error in diagnosis A mche 
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Fig 6 Caw 2 Two months after treatment. Fig 6 Case 3 Gastnc ulcer niche Large 

Wiche IS much smaller Mthout quesuon it is a sue points to malignancy Decided for thera 
bemgn lesion peutic test first 


We have not meant m our previous state- 
ments that one should rety on \-ray find- 
mgs alone m judgmg the course of the 
ulcer on the contrary, symptoms are of 
great importance This much is true, 
however, symptoms may be reheved with- 
out appreciable improvement in the gastnc 
mche such cases are to be watched very 
carefully If symptoms disappear and the 
mche does not decrease in size, we beheve 
that an exploratory operation is mdicated 
No one sign may be ignored and the treat- 
ment must rest upon both chnical and x-ray'’ 
findmgs The results of medical treatment 
have vaned somewhat with different au- 
■fhors ’this IS a natural outcome considermg 
the many types of ulcers Forman (2) 
reported 42 per cent of the cases well or 
improved after leanug the hospital Niel- 
son (4), m 1923, had followed up his cases 
for 22 years Acute and reciurent gastnc 
■ulcers showed a 60 per cent cure Chrome, 
so-caUed mdolent ulcers showed results in 
only 9 per cent In Frauklyn I\Tiite’s 


senes of cases of persistent ulcer craters 
m patients over 45 years of age, 50 per 
cent of the ulcer craters disappeared within 
two months Dr H Smger, of the County 
Hospital, Chicago, verbally reported a 
70 per cent cure in cases of so-caUed chronic 
mdolent ulcers 

WTnle the advantages of successful 
medical treatment of gastnc ulcer are self- 
endent, the dangers are not to be demed 
First comes the question of rupture while 
imder treatment Jordan (5), ’wnting in 
1925, states that he had no difficulty in 
judgmg the imminence of rupture of the 
ulcer He contends that after two weeks 
of proper treatment, the mche should get 
smaUer, and at the end of a month it 
should entirely disappear This, m the 
mam, has been his expenence at the 
County Hospital as well as the expenence 
of most of the workers m this field, but 
it cannot be too greatly emphasized that 
the repeated examination of the stools 
and fluoroscopic examinations are essential 
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ABUSE OF THE FLUOROSCOPE 


The fluoroscope is an indispensable piece of 
\-ray apparatus, and when used by a roent- 
genologist it renders valuable diagnostic in- 
formation However, it may be considered 
one of the most hazardous of ah v-ray appa- 
ratus When reports of x-ray bums were 
frequent, the fluoroscope accounted for a 
large portion of them This was particularly 
true in the mstances wherem the roentgenolo- 
gists suffered bums Thus it is well known to 
the radiological profession that the use of the 
fluoroscope is attended by a certain danger, 
even m the hands of experts, and has a distinct 
limitation to certain x-ray diagnoses 

Our attention has been called to a monthly 
review, issued by the National Tuberculosis 
Assoaation (May, 1931, 14, No 5), m which 
there appeared a lengthy presentation on the 
importance of the fluoroscopic examination m 
suspected cases of pulmonary tuberculosis * 
In order to fortify their situation, and impress 
their readers witli certam arguments m favor 
of the fluoroscopic examination, they present 
an elaborate reference to foreign contnbutors 
Wc are all faraihar with the ease ivith which 
patent medicine people and others can obtain 
recommendations of their products by Euro- 
pean physicians, some of these foreigners are 
very obliging and enthusiastic with their 
statistics For instance, the author from 
whom the National Tuberculosis Association 
quotes as having used the fluoroscope m the 
diagnosis of pulmonary tuberculosis says that 
he himself “has examined 4,S3G students of 
both sexes with the following results Inactive 
lesions, 14 8 per cent, partially active lesions, 

1 3 per cent, acUxe dosed lesions, 0 17 per 
cent, open lesions, 0 39 per cent, total tuber- 
culous lesions found, 16 66 per cent ” 

It should be explained that at the time this 
surx'cj v.as made the financial status of the 
European peoples was bad, and every eco- 
nomical measure was resorted to Since the 

M\t Luc ju<;t recenedi the Icnflcl of the N T A 
(Septeniber, 1931) tn which tlic predictiou is made that 

Ttic (faj will come when most phj sicians wall ha\c 
liuoroscopcs in their ofliccs.aiid will trained 

to these not onI> ns nn csscnUal aid m the deteC 
tiou of earl} tuhercuhns," etc (The ilahcs arc mine ) 


fluoroscopic method of examination was much 
less costly than the use of films, the former 
method was adopted This is the only reason 
we can see why such a procedure was followed 
It would appear that the National Tubercu- 
losis Association is either poorly advised m 
regard to roentgenological matters or they lack 
the proper understandmg of properly educatmg 
the pubhc Certainly we cannot beheve that a 
reputable roentgenologist of experience would 
use the fluoroscopic exammation for the early 
diagnosis of pulmonary tuberculosis rather 
than the film method We agree that m a 
number of mstances wherem a chest exanuna- 
tion is being made for suspected pulmonary 
tuberculosis, the fluoroscope can be of aid m 
visuahzmg adhesions of the diaphragm, aneu- 
rysms, etc The \-ray films are umversally 
used m the diagnosis of early pulmonary 
tuberculosis, and it is, then, for the N T A 
to know and practise this 

We cannot understand how a large and 
important organized body would unhesitatmgly 
recommend the use of the fluoroscope, with its 
attendant dangers and limitations m the diag- 
nostic field of medicme, for the diagnosis of 
pulmonary tuberculosis Such propaganda 
can and has done a great deal of harm, and 
those who are mclmed to beheve that the 
mdiscnmmate use of the fluoroscope is justi- 
fiable should be warned by someone with 
expenence of its danger They should be told 
that It does not furmsh the desired diagnostic 
information m pulmonary tuberculosis, this can 
be obtamed only by \-ray films 

It has not been long since we took exception 
to this same National Tuberculosis Association 
for its recommendation of the use of sensitive 
paper instead of films for the diagnosis of 
tuberculosis by the x-ray It should be 
recalled that the Association, m 1931, recom- 
mended the use of the fluoroscope m the diag- 
nosis of early tuberculosis, and, m 1934, sensi- 
tive paper We wonder what will be the next 
cliange in 1935 We hesitate to make a pre- 
diction, as only a bold prophet will foretell its 
future action 

W e consider that the abuse of the fluoroscope 
is of senous importance, espcaallj when so 
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can heal very rapidly and be entirely 
absent at the end of four weeks 

6 Palpation should be done very care- 
fully when a niche is visualized, because of 
the danger of traumatic rupture 

7 The close co-operation between the 
internist and the roentgenologist is urged 
in the best interest of the patient 
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ABUSE OF THE 

The fluoroscope is an indispensable piece of 
x-ray apparatus, and when used by a roent- 
genologist it renders valuable diagnostic in- 
formation However, it may be considered 
one of the most hazardous of aU x-ray appa- 
ratus When reports of x-ray bums were 
frequent, the fluoroscope accounted for a 
large portion of them This was particularly 
tme in the instances wherem the roentgenolo- 
gists suffered bums Thus it is well known to 
the radiological profession that the use of the 
fluoroscope is attended by a certam danger, 
even m the hands of experts, and has a distmct 
limitation to certam x-ray diagnoses 
Our attention has been called to a monthly 
review, issued by the National Tuberculosis 
Association (May, 1931, 14, No 5), m which 
there appeared a lengthy presentation on the 
importance of the fluoroscopic exammation m 
suspected cases of pulmonary tuberculosis * 
In order to fortify them situation, and impress 
their readers with certam arguments in favor 
of the fluoroscopic exammation, they present 
an elaborate reference to foreign contributors 
We are all famihar with the ease with which 
patent medicme people and others can obtain 
recommendations of them products by Euro- 
pean physicians, some of these foreigners are 
'er^ obliging and enthusiastic with them 
statistics For instance, the author from 
whom the National Tuberculosis Association 
quotes as having used the fluoroscope m the 
diagnosis of pulttionary tuberculosis says that 
he himself “has exammed 4,836 students of 
both sexes with the following results Inactive 
lesions, 14 8 per cent, partially active lesions, 
1 3 per cent, active dosed lesions, 0 17 per 
cent, open lesions, 0 39 per cent, total tuber- 
culous lesions found, 10 66 per cent ” 

It should be explained that at the time this 
surv'C) Was made the financial status of the 
European peoples was bad, and ever)' eco- 
nomical measure nas resorted to Smee the 

‘Wc have lusl rccciNcd lUc leaflet of the N T A 
(September 193-1) m which the prediction is made thot 
The da) will come when most plusiaanswill hate 
nuoroscopw; hi their offices andvollbcsiificienli) traiiird 
to use these not ont> as an essential aid in the detec- 
tion of ear/) luherculosts," etc. (Tlic italics arc mine ) 


FLUOROSCOPE 

fluoroscopic method of exammation was much 
less costly than the use of films, the former 
method was adopted This is the only reason 
we eon see why such a procedure was followed 

It would appear that the National Tubercu- 
losis Association is either poorly advised m 
regard to roentgenological matters or they lack 
the proper imderstandmg of properly educating 
the public C3ertamly we cannot beheve that a 
reputable roentgenologist of expenence would 
use the fluoroscopic exammation for the early 
diagnosis of pulmonary tuberculosis rather 
than the film method We agree that m a 
number of mstances wherem a chest examma- 
tion is bemg made for suspected pulmonary 
tuberculosis, the fluoroscope can be of aid m 
visuahzmg adhesions of the diaphragm, aneu- 
rysms, etc The x-ray films are umversaUy 
used m the diagnosis of early pulmonaiy 
tuberculosis, and it is, then, for the N T A 
to know and practise this 

We cannot understand how a large and 
important organized body would unhesitatmgly 
recommend the use of the fluoroscope, with its 
attendant dangers and limitations in the diag- 
nostic field of medicme, for the diagnosis of 
pulmonary tuberculosis Such propaganda 
can and has done a great deal of harm, and 
those who are mdmed to believe that the 
mdiscnmmate use of the fluoroscope is justi- 
fiable should be warned by someone with 
expenence of its danger They should be told 
that it does not furmsh the desired diagnostic 
information in pulmonary tuberculosis, this can 
be ob tamed only by x-ray films 

It has not been long smee we took exception 
to this same National Tuberculosis Association 
for its recommendation of the use of sensitive 
paper mstead of films for the diagnosis of 
tuberculosis by the \-ray It should be 
recalled that the Association, m 1931, recom- 
mended the use of the fluoroscope m the diag- 
nosis of early tuberculosis, and, m 1934, sensi- 
tive paper We wonder what will be the next 
change m 1935 We hesitate to make a pre- 
diction, as only a bold prophet will foretell its 
future action 

We consider that the abuse of the fluoroscope 
IS of senous importance, especially when so 
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can heal very rapidly and be entirely 
absent at the end of four weeks 

6 Palpation should be done very care- 
fully when a niche is ^^sllahzed, because of 
the danger of traumatic rupture 

7 The close co-operation between the 
internist and the roentgenologist is urged 
in the best interest of the patient 
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recommend as wide publicity of this Board's 
existence and approval as is possible to the 
public, consistent with ethical practices, as 
the most effective safeguard which can be 
afforded them 

Resolved that we recommend the refusal of 
advertismg matter m National and State 
Journals when the compames concerned are 
advertising a medical consultmg service or are 
advertismg such service through the mads m 
connection with them sale or rental of radium 

Resolved that we disapprove of any doc- 
tor’s actmg as a considtant to a commeraal 
company carrying on such a campaign of pubhc 
or private advertismg and that we consider 
such an association suffiaent grounds to 
warrant disbarment from the approval of the 
National Board of Radiological Exammers 

Resolved that we recognize the ethical com- 
mercial company as a necessity It is the ad- 
vertised consulting service that is at fault It 
IS recogmzed that such restnctions on the ad- 
vertising of a medical service will m no way 
hamper properly qualified radium therapists m 
obtaimng adequate supplies of radium or radon 
for the purposes for which they are quahfied to 
use it 

Resolved that we approve an informal 
medical consultant for the guidance of those 
commeraal companies who refrain from ad- 
vertising sucli professional service, either 
publicly or pnvately, and that m such case 
their mformal considtant be one approved by 
the National Board of Radiological Examiners 


ANNOUNCEMENTS 

PRELIMINARY PROGRAJI 

ANNUAL MEETING 

Let all those w ho have thoughts of attending 
our Memphis \nnual Meeting, to be held at 
Memphis, Tennessee, December 3 to 7, in- 
clusiNC, do so without fear of disappointment 

Your Committees bare been working over- 
time to insure for jou tlic utmost value for 
ever) moment vou will spend tlicre No stone 
has been left unturned to secure whatever 
might be of assistance in making that occasion 
a memorable one 

It has been thought ad\ antageous to incor- 
porate several now features in the program 
which will enhance the value to the hundreds 
attending Three distinct tvpes of presenta- 
tion will Ik; offered, covenng svmposia on all 


the latest developments of our work The 
General Sessions each mommg wall be m the 
form of lectures givmg us the saentific con- 
tributions from our most outstandmg men and 
covenng the field of radiology to date 

The Saentific Exhibits wall be featured every 
afternoon We have arranged that each ex- 
hibitor wall be given the opportimity before the 
General Assembly of amplif)ang the cardmal 
features of his exhibit 

Not the least important will be the dady 
Chmes, offenng to us all the opportumty to ob- 
tain a concentrated post-graduate course 
through practical demonstration and question- 
ing 

Let me also mention the Commeraal Exhib- 
its wrhich vnll be shown As a courtesy to 
our Commeraal Exhibitors and for our own in- 
formation we hope to arrange an opportumty 
for each manufacturer to have at least five 
minutes on the General Sessions program to 
announce his latest contnbutions to radiolog)'' 

In addition to all these, we are mtroducuig 
the Carman Lecture, which will be instituted 
on what we are pleased to call "The Carman 
Night,” December 4 This wdl be an impor- 
tant addition to our program 

Wednesday mght, "Memphis Night,” is go- 
mg to be different — something which the mem- 
bers from the North, East, and West wall long 
remember — a real event with a Southern set- 
ting 

We have endeavored to maintam the high 
standard of our Banquet Night It will be re- 
plete with good thmgs — not too much but just 
enough 

Do not neglect our ladies The local hosts 
are preparing to receive them Garden parties, 
teas, dnves, and banquets wdl insure days full 
of happy assoaations 

We are gomg to Memphis, Tennessee, a set- 
tmg m the histoncal South, renowned for its 
hospitality and graaousness All has been 
done to insure for everyone a most profitable 
and enjoyable time You cannot afford to 
miss it Get m touch with J Cash King, 
M D , the Chairman of Hotels, Memphis, who 
inll make the necessary reservations for you 

Hopmg to see >ou there 

W Herbert McGuffin, M D , President 
Opening Ccraiiotncs 

Mondav, December 3, 1034 W S Law- 
rence, M D , Local Committee of Ar- 
rangements, Chairman 
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many high-powered salesmen of x-ray equip- 
ment are tr^g to sell fluoroscopes to be used 
for all lands of x-ray diagnosis No doubt 
many physicians, after readmg this pronounce- 
ment by the National Tuberculosis Assoaation 
have equipped themselves with a fluoroscope, 
and begun to make diagnoses of pulmonary 
tuberculosis 

We wish at this tune to issue a warning to 
physicians who contemplate purchasing fluoro- 


scopic apparatus from high-pressure salesmen 
fhat this IS a lot of bally -hoo Don't believe it — 
it can’t be done 

Our attention has been called to this condi 
tion by members of the medical profession, and 
we unhesitatmgly condemn the mdiscmmnate 
use of the fluoroscope We urge all roent 
genologists to mstitute a campaign of education 
in its use and abuse 


COMMUNICATIONS 

AMERICAN RADIUM SOCIETY 

RESOLimON 

The following resolution was presented by 
the Executive Committee and adopted unani- 
mously bj' the Amencan Radium Soaety, 
Cleveland Session, June 12, 1934 
Whereas, it has been proven that radium 
or x-rays, when used properly, and m sufficient 
quantitj"-, is effiaent in the treatment of cancer 
m certam locations, and 
Whereas, there is a general fear m the pubhc 
mmd from x-ray or radium bums, which, be- 
cause of this fear, prevents competent radiol- 
ogists from usmg suffiaent radium or \-ray to 
produce the best results. 

Be it resolved that we as radiologists 
recognize that m the treatment of mahgnant 
disease, it is often necessary to carry the treat- 
ment on to the extent of producmg a violent 
reaction m the surroundmg tissues, which may 
cause the skm to peel, and bhsters to form, m 
order to give suffiaent treatment to overcome 
the mahgnant disease We beheve, therefore, 
that it IS justifiable to produce a second degree 
radiodermatitis when necessary 

resolutions adopted by AMERICAN 

RADIUM SOCIETY AT ANNUAL MEETING, 
CLEVELAND, JUNE 12, 1934, ALSO ADOPTED 
BY AMERICAN COLLEGE OF RADIOLOGY, 

JUNE 12, 1934 

The htdiscnimnate Use and Rental of 
Radium 

Whereas it is now recognized that xadimn 
has been demonstrated to be of definite value 
m the treatment of disease, and 

Whereas some States and many communi- 


ties m the country have httle or no radium 
available, and 

Whereas funds are not always available 
for the purchase of smtable preparations of 
radium for use by those physiaans who are 
qualified m radium therapy, and 

Whereas we recognize that radium is an 
agent qmte as potent for domg harm as for 
domg good when used without suffiaent skill 
or trainmg, and with the hope of protecting 
the uninformed pubhc from senous and irrepar 
able injuty from improper and insuffiaent 
treatment. 

Be it resolved that we consider it im- 
proper, unethical, and detrimental to the 
saence of radiology and to the good of suffer 
mg humanity for commeraal laboratories to 
attempt to give advice or duections as to the 
use of radium m the case of a patient whom the 
person gl^nng that advice has not even had the 
opportumty to examme In other words, 
it is just as difficult to give such advice and 
directions as it would be for a surgeon to give 
duections for the use of rented surgical instru- 
ments so that an imtramed physiaan rmght 
attempt an operation Vanous commeraal 
compames advertise both m the journals and 
through the mails, medical advice for the pur 
pose of makmg sales or rentmg radium or radon 
This places those corporations m the field of 
practising medicme 

Be it resolved that the same cntiasm be 
apphed to institutions which rent or furnish 
theu radium to those members of theu Staff or 
outside of the Staff who are tmsfcilled m radium 
apphcation 

Resolved that the same cntiasm applies to 
many mdividual owners of radium 
Resolved that vre regard the approval of 
the National Board of Radiological Exanuners 
as the minimum standard for those assum- 
mg the responsibihty for usmg radium We 
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Tuesday, December 4, 1934, 2 00-3 00 p M 

Execntwe Session 

3 00-3 30 P M 

“Unification of Radiological Societies ” 
Rollin H Stevens, M D , President of Amen- 
can Radium Soaety, 1933-34, Detroit, Mich 


Tuesday, December 4, 1934, S 30 p m 
Carman Night 

Introduction, President W H McGufBn, 
MD 

The Carman Lecture 

"Some Phases of Radiologic Diagnosis 
of Gastric Cancer ” B R Kirkhn, M D , 
Head of Section of Roentgenology, Mayo 
Clinic, Rochester, Mmn 
An Appreaation 

“The Debt of Surgeiy to Roentgen- 
ology ” D C Balfour, M D , Surgical 
Section, Mayo Clinic, Rochester, Mmn 
Closing, W L Williamson, M D , President 
of Memphis and Shelby County Medical 
Society 


Wednesday, Decembers, 1934, 8 30-10 30 a m 

Symposium on Chrome Arthritis 
Arranged by H P Doub, M D , Detroit 
“Medical Aspects of Chronic Arthntis ” 
Ralph A Kinsdla, M D , Professor of Medi- 
ane, St Louis University, St Louis 

' Surgery as an Adjunct to the Treatment of 
Arthritis " Wilhs C Campbell, M D , Pro- 
fessor of Orthopedic Surger)'', University of 
Tennessee, Memphis, Tenn 

Roentgen Diagnosis of Chronic Arthntis ’ 
Howard P Doub, M D , Roentgenologist, 
Henn' Ford Hospital, Detroit, Mich 
“Physical Therapy, Fe\er Therapy and 
Radiotherapy of Chronic Arthntis ” Arthur 
U Desjardins, M D , Head of Section on 
Therapeutic Radiology, Mayo Clinic, Roches- 
ter, Minn 

Discussants Robert S Stone, M D , Uni- 
\ ersity of California, Oakland, Calif 
John D Camp, M D , Mayo Clmic, Roches- 
ter, Mmn 


Wednesday, December 5, 1934, 

10 30-12 30 A M 

Symposium on Physics of Radiation 
Arranged b\ Dr Launston Taj lor, R^ashinir- 

fnii. T) r* 


“Intensity and Dosage near Radium 
Needles ” Dr C G Laurence, Canadian 
Nabonal Research Conned, Ottawa, Canada 
“The Correlation of X-radiations Produced 
with Different Voltages and Filtrations ” 
Launston S Tajlor, Chief, X-ray Laboratones, 
National Bureau of Standards, Washington, 
D C 

“Further Studies m the Relation between the 
Roentgen and Radium Dose in Milhgram 
Element Hours at 1 cm Distance ” Otto 
Glasser, Ph D , Director, Department of Radia- 
tion Research, Cleveland Climc Foundation, 
Cleveland, O 

“Quahty Measure and Distance Doses of 
White X-ray Beams ” A Mutscheller, Ph D , 
Director of Research, Westmghouse X-ray 
Company, Inc , New York City 
"A Distnbution of Roentgen Radiation m 
the Pelvis in the Treatment of Caranoma of 
the Cernx " AN Ameson, M D , and Edith 
H Quimby, M A , Memonal Hospital, New 
York City 


Wednesday, December 5, 1934, 2 00-3 30 p m 
Symposium on Ductless Glands 

“X-ray Treatment of Hypo glycemia ” S 
C Barrow, M D , Radiologist, Schumpert 
Sanatonum, Shreveport, La 

“Radiotherapeutic Treatment of Hyper- 
tension and Diabetes ” James H Hutton, 
M D , Chicago 

Discussant Maximihan J Hubeny, M D , 
Chicago 


Thursday, December 6, 1934, S 30-10 30 a m 


Symposium on Mouth and Neck 


Arranged by Albert Soiland, M D , Los 
Angeles, Calif 

“Intra-oral Cancer and its Treatment ” 
Orville N Meland, iVf D , Soiland Chnic, 
Los Angeles, Calif 

‘The Treatment of Laryngeal Carcinoma by 
the X-ray Report of Cases ” I Seth Husch, 
M D , Professor of Roentgenolog)’-, New York 
Uni\ ersity and Belleime Medical School, 
New York City, and Samuel M Baum, hi D \ 
Radiation Therapist, Beth Israel Hospital’ 
New York City ^ ' 

“Treatment of Malignancies of Larynx and 
Hj-popharynx ” L H Garland, MD, San 
Francisco ' 


me ireaimenc ot Cancer of the Check ” 
G E Pfahler, M D , Professor of Radiology 
Graduate Sdiool of Medicine, Philadelphia ’ 
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Addresses of Welcome 

Honorable Watkins Overton, Mayor of 
Memphis 

E C Ellett, M D , Representative of Medi- 
cal Profession of Memphis 
Mr George Moms, Editor-m-chief, Memphs 
Commerc'ial Appeal 
Acceptance of Memphis Hospitality 
T A Burcham, AI D , Chairman, Executive 
Comrmttee, Radiological Society of North 
America 

Formal Opening of Convention 
W H McGufRn, M D , President, Radio- 


“Importance of Roentgen Gastric Functional 
Study m the Differential Diagnosis of Pylonc 
Lesions " W H Meyer, M D , Director, 
Department of Roentgenology, New York 
Post-graduate Medical School and Hospital 
of Columbia University, New York City 
The Study of the Esophagus in Relabon 
ship to the Heart and Great Vessels ” Samuel 
Brown, M D , Assistant Professor of Roent 
genology, Universitv of Cmcmnati, Cincmnab, 
O , and Justm E McCarthy, M D , Radiolo- 
gist, Good Samaritan Hospital, Cincinnati, 0 


logical Society of North Amenca 
Formal Opening of Commercial Exhibits 
C H Heacock, M D , Chairman, Trans- 
portation and Commercial Exhibits Com- 
mittee 

SCIENTiriC SESSION 

Alonday, December 3, 1934, 10 30-12 30 a m 

Symposium on Urology 
Arranged by B H Nichols, M D , Cleve- 
land, Ohio 

"Excretion Urography in Differential Diag- 
nosis of Some Renal and Perirenal Lesions " 
Robert A. Arens, Af D , Roentgenologist, and 
A E Jones, M D , Urologist, Michael Reese 
Hospital, Chicago 

“Multiple Urograms m Unnary Diagnosis ” 
E C Baker, M D , Roentgenologist, and J S 
Lewis, M D , Urologist. Youngstown City 
Hospital, Youngstown, Ohio 

“Urological Problems in Childhood ” W J 
Engel, AI D , Urologist, Urological Section, 
Cleveland Chnic, Cleveland, Ohio 

"Roentgen Therapy in Wilm’s Tumor (Era- 
biyonic Caremoma) of the Kidney, with an 
Analysis of Six Cases ” E A Pohle, AI D , 
Ph D , Dept of Radiology and Physiotherapy, 
University of Wisconsin, Madison, Wis 

Discussant R S Hennessey, M D , Urolo 
gist, Memphis, Tenn 

Monday, December 3, 1934, 2 00-3 30 p m 

Symposium on Gaslro-intesHnal Tract 

Arranged by B R Kirklin, AI D , Rochester, 

Mmn ^ ^ 

“Increased Imtabihty of the Gastro-m- 
testmal Tract A Discussion of Disturbed 
Physiology" Barton A Rhmehart, MD, 
Assoaate Professor, RoentgenologjG Ark^M 
University School of Medicme, Little Rock 


Monda}', December 3, 1934, 7 00 pm 
Counselors’ Dinner 
Executive Session 
Counselors' Reports 
Committees’ Reports 
President’s Address 

Tuesday, December 4, 1934, S 30-10 30 t u 
Symposium on Silicosis 
Arranged by E C Ernst, M D , St Louis, 
Mo Roentgenologic Aspect 
Etiological Aspect R R Sayers, M D , 
Medical OfBcer-m-Charge of Industrial Hy- 
giene and Samtation of the PubUc Health 
Service, Washmgton, D C {by invttalton) 
Pathological Aspect Leroy U Gardner, 
M D , Director of the Saranac Laboratory for 
the Study of Tuberculosis of 'The Edward L 
Trudeau Foundation, Saranac Lake, N Y , 
{by invitation) 

Clmical Aspect Anthony J Lanza, M D , 
Assistant Medical Director of the Metropohtan 
Life Insurance Company, New York City {b) 
invitation) 

Tuesday, December 4, 1934, 10 30-12 30 A M 
Symposium on Thoracic Neoplasms 
Arranged by J T Farrell, Jr , M D , Phila- 
delphia 

“Congemtal Cysts of the Lungs ’’ James L 
Dubrow, M D , Des Moines, Iowa 

“Primary Caremoma of the Lungs ” Charles 
H Heacock, M D , and J Cash Kmg, M D , 
Memphis 

"Extra-pulmonary Thoracic Tumors ’’ 
Carleton B Pence, AI D , Ann Arbor, Mich 
“Mediastinal Tumors ’’ Wilham A Evans, 
AI D , and E R Witwer, M D , Detroit 

"Pulmonary Metastases ’’ J T Farrell, Jr , 

M D , Assistant Roentgenologist, Jefferson 
Hospital, Philadelphia 
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“Leukernia ” E A PoUe, M E , Pb E > 
Eept of Radiology, University of Wisconsin, 
Madison, Wis 

“Cholecystographic Eiagnosis ” Eavid S 
Bedin, M E , Radiologist, Augustana Hospital, 
Chicago 

“Detailed Procedure in Determining Proper 
Roentgen Dosage for Any Given Case A. W 
Erskine, M D , Radiologist, Cedar Rapids. 
Iowa 

"Therapeutic Injections of Lipiodol as a 
Rehef for Pams of Loco-motor System and 
Their Roentgenological Control “ J Fores- 
tier, M E , Aix les-Bains, France. 

“Mahgnancy of the Lower Lip ’’ W H 
McGuffin, M E , Director, Radium and X-ray 
Institute, Calgary, Alberta, Canada 

“Radiography of the Diaphragm and its 
Abnormahties ’’ Kenneth E A Allen, M E , 
Denver, Colorado 

“Treatment of Uterine Malignancy ” Nor- 
man Ameson, M D , New York City 

“Roentgenology of the Spine ” Howard P 
Doub, M D , Detroit, Michigan 

"Evamination of the Accessory Smuses with 
Opaque Oils ” Edwm C Ernst, M D , St 
Louis 

“Retrograde Pyelography “ Theodore R 
Fetter, M D , Philadelphia 

"Roentgenography of the Sphenoid Sinus ” 
Am6dde Granger, M D , New Orleans, La 
"Roentgen Therapy of the Spmal Nerves for 
Pam ” Byron H Jackson, M D , Scranton, 
Pa 

“Roentgen Examination of the Breast ” 
Ira H Lockwood, M D , Kansas City, Mo 
“Roentgen-ray Treatment with 800 K V 
Pulsating Current ” Henry Schmitz, M D , 
Clucago 

“Radiation Therapy of Caranoma of the 
Breast " Max Cutler, M D , Clucago 

“Roentgen Examination of the Colon,” 
H E llhck, M D , New York City 

scicntific rxHiniTS 

“New Safety Control De\iccs for Filters in 
X-rav Thcrapj ” Gentz Perrj', M D , Radi 
ologist, Exanslon, Illinois 

“Acute Silicosis Cases m Pulverizing Plants 
of Nci\ jersej A Radiologic, Microscopic, and 
Experimental Siirxcv” Raphael Pomcranz, 
M D , Associate Roentgenologist, Newark BeUi 
Israel Hospital, Newark, N J 
"Roentgen Radiation m Caranoma of Ccr- 
Mx Ulen— Distribution of Radiation witlim 


Female Pelvis for Different Port Arrangements 
and Target-skin Distances ” A N Ameson, 
M D , and Edith H Quunby, M A , Assoaate 
Physiast, Memorial Hospital, New York City 
“Differential Diagnosis of Pulmomc and 
Gastric Lesions ” IS Tr ostler, M D , Radi- 
ologist, Chicago 

“Roentgen Kymography— The Graphic Rep- 
resentation of Visceral Movements ” I Seth 
Hirsch, M E , Professor of Roentgenology, 
New York Umversity and Bellevue Medical 
School, New York City 

“The Position of Esophagus under Abnormal 
Conditions of Heart and Great Vessels ” 
Samuel Brovm, M D , Assistant Prof Roent- 
genology, University of Cincinnati, Cmannati, 
0 , and Justm E McCarthy, M D , Radi- 
ologist, Good Samaritan Hospital, Cmcm- 
nati, 0 

“Important Factors m Techmc of Soft 
Tissue Radiography ” John R Carty, M D , 
Radiologist, New York Hospital, New York 
City 

“Observations on Functionmg of Radio- 
frequency High Voltage X-ray Apparatus, 
with Some of its Physical Charactensbes ” 
Robert S Stone, M D , Ass’t Prof Roent- 
genology, Univ of California Medical School, 
San Francisco, Calif 

“Benign Tumors of the Stomach (with 
Parbcular Reference to Their Inadence and 
Mahgnant Degenerabon) ” Leo G Rigler, 
M E , Professor of Radiology, Umversity of 
Minnesota, Minneapohs, Mum , and L^er 
G Encksen, M D , Roentgenologist, Finley 
and Mercy Hospitals, Dubuque, Iowa 

"The Effect of Thorium Dioxide Sol on the 
Human Liver and Spleen ” Leo G Rigler, 
M D , Professor of Radiology, Umversity of 
Minnesota, Minneapolis, Mmn , and Rudolph 
Koucky, M D , and A L Abraham, M D , 
Minneapohs, Mmn 

“Bdiary Colic with Fistula ” H B Pod- 
laskv, M D , Assoaate Chnical Professor and 
Director, Dept of Roentgenology, Marquette 
Unuersity, Milwaukee, Wis 
“Neurotrophic Lesions of Lower Exbemibes 
Caused by Myelodysplasia in the Spinal Cord ” 
Lester A Smith, AID, Asst Professor of 
Radlolog)^ University of Indiana Medical 
School, Indianapolis, Indiana 
“Cases of XanOiomatosis In\olvmg Bone ” 
Lester A Smith, Af D , Asst Professor of 
Radiology, University of Indiana Aledical 
School, Indianapolis, Indiana 
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Thursday, December 6, 1934, 10 30-12 30 a m 

Symposium on Breast and Pelvis 

Arranged by Albert Soiland, M D , Los 
Angeles, Cahf 

“Application of Endocnne Studies to Radia- 
iioa Therapy, with Special Reference to Breast 
and Pelvic Pathology" Milton Fnedman, 
M D , and Rita Fmkler, M D , Newark, N J 
“Pre-operative and Pre-radium Irradiation 
of Carcmoma of the Breast, Cerviv, and 
Urmary Bladder " J Thompson Stevens, 
M D , Director Depts for Study and Treat- 
ment of Neoplastic Diseases, Montclair Com- 
mumty Hospital, Montclair, N J 

“Breast Cancer Its Detection and Treat- 
ment " B H Orndoff, M D , Professor Radi- 
ology, Loyola Hmversity School of Medicme, 
Chicago 

"Radiotherapeutic Aspects of Adenomyoma 
of Recto-vagmal Septum ” H H Bowing, 
M D , Head of Section on Radium Therapy, 
Mayo Chmc, Rochester, Mmn 

Thursday, December 0, 1934, 2 00-3 00 p m 

EXECUTIVE SESSION 

3 00-3 30 p M 
“Economics” 

Thursday, December 6, 1934, S 30 p ti 
Banquet 
Music 

Announcements, W S Lawrence, M D , 
Local Committee of Arrangements 
Chairman's Address, President W H Mc- 
Guflm, M D 
Awards 

Guest Speaker, Honorable Harvey T Ham- 
son, Little Rock, Arkansas “The Funny 
Bones of the Human Head, by the Light 
of the Co(s)mic Ray” 

Induction of new ofi&cers and presentation 
of gavel to new President, Lloyd Bryan, 
MD 

Friday, December 7, 1934, 8 30-10 SO a m 

Symposium on Dermatology 

Arranged by Rolhn H Stevens, M D , De- 
troit, Mich 

Friday, December 7, 1934, 10 30-12 30 a m 
Symposium on Bone Tumors 

Arranged by R T Bhlson, M D , Temple, 
Texas 


‘ Osteogemc Sarcoma Roentgenologic Char 
actenstics ” R T Wilson, M D , Scott and 
White Clinic, Temple, Texas 
“Bone Lesions m Children" J I Mit- 
chell, M D , Memphis 
“Osteogemc Sarcoma Pathologic Character 
istics ” Charles Phillips, M D , Temple, Texas 
Discussants Max Kahn, M D , Baltimore 
Wilhs Campbell, M D , Memphis 

Fnday, December 7, 1934, 2 00-3 30 pji 
Symposium on Spinal Lesions 
Arranged by W W Wasson, M D , Denver 
“Radiological Study of Vertebral Column ” 
Bernard R Mooney, M D , Radiologist to 
Edmonton General Hospital and Misencordea 
Hospital, Edmonton, Alberta, Canada, and 
P H Malcolmson, M D , Radiologist, Edmon 
ton, Alberta, Canada 

“The Early Stages of Spondyhtis Ank>lo 
poietica " Jacques Forestier, M D , Aix-les- 
Bams, France 

CLINICS 

Diagnostic and therapeutic dimes have been 
arranged for the meetmg Each dune will be 
held on two afternoons and each chmaan will 
demonstrate, by means of apparatus and ap 
phances, the method of carrying out the diag- 
nostic and therapeutic procedures of his sub- 
ject Lantern shdes will supplement these 
demonstrations so that they will be diagnostic 
as well as tedmical The foUowmg have 
agreed to present dimes Undoubtedly others 
will be added to the program 

“Esophagus ’’ J T Farrell, Jr , M D , 
Assoc m Roentgenology, Jefferson Medical 
College, Philaddphia 

“Stomach and Duodenum " B R Kirk 
lin, M D , Head of Section of Roentgenolog}’, 
Mayo Chmc, Rochester, Mum 

“Ventnculography ” W E Chamberlain, 
M D , Prof Radiology, Temple Umversity 
Medical School, Philadelphia. 

“Intravenous Urography ’’ B H Nichols, 
M D , Roentgenologist, Clevdand Clmic, 
Clevdand, O 

“Spinal Cord Tumors ” John D Camp, 

M D , Associate in Section on Roentgenology, 
Mayo Clmic, Rochester, Mum 
‘ Pelvunetiy ” R P Ball, M D , Director 
of Laboratories, The Baroness Erlanger Hos- 
pital, Chattanooga, Tenn , and S S March- 
banks, M D , Dermatologist, The Baroness 
Erlanger Hospital Chattanooga, Tenn 
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A landscaped parkway skirts the northern, 
eastern, and southern sides of the central por- 
tion of the city, connecting at its western end 
with the partially completed Riverside Boule- 
vard which will overlook the Mississippi from 
an embankment under construction approxi- 
matelv half-way between the top of the Bluffs 
and the waterlme On the Parkway are lo- 
cated Riverside Park, a scenic area of more than 
SIX hundred acres overlookmg the nver, Over- 
ton Park, which includes one of the city’s 
three public golf courses, the Overton Park 
Zoo, one of the five largest zoological gar- 
dens in America, and the Brooks Memorial 
Art Gallery Supplied by artesian wells, 
Memphis has the largest water system of its 
kind in the world 

It is likewise a center of medical sciences 
with hospitals which serve a large area outside 
of the city proper 


For the convenience of our readers who are 
plaimmg to attend the Annual Meeting of the 
Radiological Society of North America at 
Memphis, Tcrmessee, from Monday, Dec 3 to 
Fnday, Dec 7, 1934, we have ascertamed the 
names of the hotels m Memphis, together with 
their rates, which we present herewith 
The meetmg is to be held in the Hotel Pea- 
body, and for that reason we show several views 
from which one may judge of the accommoda- 
tions available 

The mdications seem to pomt to the largest 
attendance in a number of years, so it is sug- 
gested that hotel reservations be made early 

MEMPHIS HOTEL RATES 
Hotel Peabody (G25 rooms — all with bath) 


Single 

Double 

Twin-bedded 

S3 00 

S4 00 

S6 00 

3 50 

5 00 

7 00 

4 00 

0 50 

8 00 

5 00 

6 00 


SI 50 each for extra beds m room 

Studio Suites, SS 50 to S20 00 per day 

Hotel Gajoso (300 rooms— 120 without bath) 


MITIIOUT BATH 



Double and 


Single 

Twin 

For Three 

50 

S2 50 

<53 50 

2 00 

3 00 

4 00 



Hotel Peabody, Memphis, Tenn 
View of Studio Suite 


WITH BATH 



Double and 

<1 ) 

Single 

Twm 

For Three 

$2 00 to 

$3 50 to 

84 50 to 

S4 00 

SO 00 

S7 50 

Hotel Chisca (400 rooms — 50 without bath) 

WITHOUT BATH 


Single 

Double 

Twin-bedded 

SI 50 

S2 00 


2 00 

2 50 



WITH BATH 


Single 

Double 

Twm-bedded 

82 00 

“53 00 

S4 00 

2 50 

3 50 

4 50 

3 00 

4 00 

5 00 

5 00 

6 50 


Hotel Parkview 

(200 rooms — aU with bath) 

Single 

Rate for Two 


S2 50 

S3 00 


3 00 

4 00 





View of Memphis, Tenn 


NEXT ANNUAL MEETING 

Memphis, Monday, Dec 3 — Friday, Dec 7 

Memphis, outstandmg center m southern 
cotton and hardwood production (population, 
281,000), dates its beginmng from May, 1541, 
when the great De Soto first discovered the 
Mississippi Ri\er from the Chickasaw Bluffs 
on which Memphis is bmlt 

The site of the future city remamed, how- 
ever, only an Indian village and an occasional 
temporary Spanish or French fortification for 
more than two centimes — until after the 
American Revolution, m fact The aty itself 
was established m 1819 when Andrew Jackson, 
later to become President of the Umted 
States, James Wmchester, and John Overton 
came from Nashville to lay out the streets of 
the town on land which they had recently ac- 
quired Incorporated in the same year, the 
young city grew as a cotton market and as a 
center of distnbution by virtue of its position 
on the Mississippi River, in the da)^ when side- 
wheel steamboats were m the heyday of their 
usefulness A yellow fever epidemic in the 
late seventies, following the Civd War and re- 
construebon troubles, created a pause in the 
city’s progress Howei er, recpvery after 1890 
was rapid, as the aty began its transition from 


a market place for a vast agricultural area to 
Its present position as a manufacturmg and 
distnbution center 

Memphis m 1930 still remained the world's 
largest mland cotton market, handlmg annually 
approximately 2,000,000 bales through the 
Memphis Cotton Exchange It likewise con- 
tmued m its position of world’s largest hard- 
wood lumber market and an outstandmg 
center of the woodworkmg mdustry, mdudmg 
not only lumber but hardwood floonng, fumi 
hire, wooden parts for automobile bodies, auto- 
mobile wheels, golf shafts and blocks, shuttle 
blocks, tool hanies and a wide vanety of alhed 
products 

Transportahon faahhes which have been 
influential m Memphis' growth mclude nine 
railroad systems with seventeen separate 
radiahng Imes converging at Memphis, four 
barge hues connectmg Memphis with New 
Orleans, St Louis, Cmcinnati, Pittsburgh, 
Mmneapohs, and St Paul, airhne connection 
with New Orleans and St Loms, mne major 
highway routes, which converge w Memphis to 
cross the Mississippi on the Harahan bridge 
Fi\ e major bus Ime systems likewise aid trans- 
portation m Memphis 

Memphis’ busmess distnct is concentrated 
m an area close to the Mississippi Riicr 
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William Len Hotel (250 rooms — all with bath) 
Single Double Twm-bedded 

$2 00 S3 00 $4 50 

2 50 3 50 5 00 

3 00 4 00 

Studio Suites, SO 00 

For Two, Three, or Four, S7 50 

Devoy Hotel (150 rooms — all with bath) 
Double and 
Smgle Twm 

Si 75 to S2 50 to 

S4 00 SO 00 


The Committee on Entertainment of Visit- 
ing Women submits the foUowmg tentative 
program 

MONDAY 

Aftertwon — Registration 

Evening — Reception, Hotel Peabody, Louis 
XAT Room , Music, Refreshments 

TUESDAY 

Afternoon — Automobile tour to Arkansas and 
Mississippi, \Tsitmg cotton plantations 
Golf, Memphis Country Club and Colonial 
Country Club 



Dining Room Hotel Peabodj, Memphis. 


Hotel Ambassador (140 rooms) 
Single Double Twm-bedded 

SI 00 S2 00 S4 00 

1 50 2 50 


Hotel Clandge 
Smgle 

f'»i>'S2 50^ * 

3 00 


(400 rooms — all with bath) 


Double 

Twm-bedded 

S3 50 

S4 00 

4 00 

4 50 

4 50 

5 00 

5 00 



Hotel Adlerr (200 rooms) 

Ratesi' SI 50 to $2 50 with bath oit 


Hotel Termessee (200 rooms) 


Smgle 

SI 75 to $4 00 


Double and Twm 
S2 50 to'SG 00 


Horseback ndmg, startmg JJrom Fair 
Gounds 

Evening — ^Theater party 


nmDNESDAY 


Afternoon — Shoppmg tour, golf, horseback 
ndmg 

Evening— Bmquet, Hotel Peabody 
THURSDAY 


A/ter/« 70 »— Automobile tour of Memphis, with 
visit to Hrooks Memonal Art Gallery and 
Pink Paiace Museum 
Golf, horseback ndmg 

Nineteenth Century Club— bndge 
and swimmmg 

There will hkely be several functions to add 


to the above ,, t, 

Conley H Sanford, M D , Chairman 


Abstracts ot Current Literature 


ACTINOMYCOSIS 

The Roentgen Therapy of Actinomycosis R 
Stcwart-Hamson RSntgenpraxis, March. 1934, 6, 
180-184 

Quoting the results of roentgen therapy in actinomy- 
cosis, the author describes the techruc of irradiation 
used m Zurich He recommends the protracted frac- 
tionated method because of its better cosmetic results 
A daily dose of 240 r is given for from five to eight 
times The factors are CO cm distance, a filter of 
1 3 mm copper, 170 K V , and about 2 5 to 3 5 r per 
mmute All cases with actinomycosis of the glands 
of the neck could be cured The author hopes that 
the protracted fractionated method of roentgen therapy 
ma> prove to be superior to other technics m the more 
difficult treatment of deeply situated actinomycosis 
Hans W Hefke, M D 


Generalized Actinomycosis Hans R Schinr and 
R Blangcy RSntgenpraxis, March, 1934, 6, 169-172 
A generalized hematogenous actinomycosis is very 
rarely seen, only about a dozen cases havmg been de 
senbed In a 13 year-old boy an infiltrative process 
uas found roentgcnologically m the nght upper lobe 
An atypical tuberculosis ivas thought of until actmomy- 
cosis was diagnosed from a biopsy of a tumor of the 
skm Two months later the infiltration m the right 
upper lobe had progressed, there was also a mihary 
infiltration m the left lung which could not be differenti- 
ated from a miliary tuberculosis At autopsy a chrome 
indurative actmomycosis was found m the right 
upper lobe, which had perforated mto the supenor vena 
caia and had led to a mihary dissemmabon of the 
actmomycosism the lungs kidneys, bones muscles, and 
skin 

Hans W Hefke, M D 

APPARATUS 

Iniestigations on Light Dosimetry I — The Photo- 
electric Cell W TncdrichandR Schulze Strahlen 
thcripic, 1934, SO, 309-398 
The autliors undertook a systematic analysis of the 
plioto-elcclnc cells ainilable for mcasunng light, and 
found a lack of uniformity in response and of repro- 
diictiMiy Vftcr a thorough cxpenmental study they 
siicccidcd in constructing cells ■which answered all 
nco^san retimremcnts The method of construction 
is giien in detail iii the paper 

1 RssT A Pom E M D , Ph D 


Fundamental Considerations m the Use of the Body 
Cavity Tube. W Schaefer and E Witte Strahlen- 
therapie, 1934, SO, 679-596 

In previous communications the authors have de- 
senbed the construction and use of an x-ray tube which 
may be inserted into the body cavities This techruc 
permits the application of high doses to the tumor and, 
at the same time, protection of the surrounding tissues 
Further details as to the proper treatment technic are 
given m this article, with charts showmg the distribu- 
tion of radiant energy m the body A few illustrative 
case reports of patients mth genital carcinoma are 
appended 

Ernst A Pohle, M D , Ph D 


"Shadowless ’ Sphere Ionization Chambers E 
Miehlmckel and B Rayewsky Strahlentherapie 
1934, so, 499-515 

The authors developed a small ionization chamber 
of spheric shape which is attached to an amber rod and 
absorbs, therefore, very httle radiation When sub 
merged m water and radiographed it is practically 
shadowless ” The construction of the chamber and 
the process of manufacturmg are desenbed m detail 
as well as numerous tests that show that ■with proper 
dimensions of the inner electrode the r unit can be 
measured directly ■with this new chamber 

Ernst A Pohle, M D , Ph D 

THE APPENDIX 

Post-appendicitic Abscess Demonstrated on Roent- 
genograms F W Schembra. Rdntgenpraxis, March, 
1934, 6, 167-169 

Pentyphihtic abscesses after appendicitis may usually 
be demonstrated easily on roentgenograms They 
cause a round, sharply defined filhng defect m the 
cecum without any changes m the mucosa and are 
alivays seen m the median aspect of the cecum An- 
other group of abscesses is m direct communication 
■with the cecum (by perforation) The contrast mate- 
rial is then seen to leave the cecum and is found either 
m the pclms or even m the muscles of the thigh or as a 
paranephntic abscess In such mstances the differen- 
tial diagnosis from tuberculosis, caremoma, and 
actmomycosis has to be made 

A case is described m which the banum mixture 
left the cecum on its lateral aspect and filled a large 
irregular canty ii hich extended mto the muscles of the 
thigh Operation and autopsy confirmed the diag- 
nosis of post appcndiciUc abscess 

Hans W Hefke, M D 


The Appendix Morphologically Considered Rich 
ard A Rcndich and Bernard Ehrcnprcis Am Jour 
Roentgenol and Rad Thcr , December, 1933 30 
791-706 

Out of an unsclccted senes of 141 routine gastro 
intestinal studies the appendix was xisuahzcd m 72 
per cent By further sludi that is after the banum 
clvsma after cincuation of, or 0 or 24 hours after the 
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proximately 60 per cent of all cases and is the most re- 
markable advance made thus far m the treatment of 
pulmonary tuberculosis It has undoubtedly consider- 
ably improved the prognosis of certain very common 
forms of this disease that formerly were regarded as 
invariably hopeless Total collapse was first practised 
m 1884, as time went on clmical experience forced the 
conclusion that absolute immobilization of the entire 
lung was not essential to healmg Partial collapse, or 
hypotensive pneumothorax, that accompamed by low 
manometnc readmgs or negative pressure, took root and 
operators soon apphed this newer conception in then- 
practice With inevitable refinements and develop 
ments m technic, this became the selective collapse of 
to-day The primary object of selective collapse is to 
momtain tmiformly and contmuously complete collapse 
of the diseased part of the treated lung and at the same 
time to permit full function of the healthy part 
The mechanics are discussed m detail Selective 
collapse has greatly widened the mdications for pneumo- 
thorax therapy and has made it possible for patients 
with extensive bilateral disease to partiapate m its 
benefits It has reduced the mcidence and senousness 
of pleural elTusions and is undoubtedly the procedure of 
choice Simultaneous bilateral pneumothorax is ap- 
plicable only in a limited number of cases, and when 
applied judiciously the results are satisfactory In 
selected cases there need be no dyspnea or other signs 
of discomfort In some mstanccs the patients can be 
self supporting while imder treatment and withm 
reasonable limits lead normal acbve lives One should 
consider carefully the advantages of altematmg succes- 
sive pneumothorax and of pneumothorax on one side 
and phrenic evulsion combined with scalemotomy on 
the other Alternating, or successive pneumothorax, 
IS the successive collapse of first one lung and then the 
other by artificial pneumothorax This is especially 
indicated in patients who develop contralateral disease 
dunng pneumothorax treatment or who have bilateral 
disease equally distributed when first seen 

Charles G Sutherland, M.D 

CONTRAST HIEDIA 

Lipiodol m Bronchographj Its Disadvantages 
Dangers, and Uses J Burns Amberson, Jr and 
H hIcLcod Riggms Am Jour Roentgenol and Rad 
Tiler , December, 1033, 30, 727-746 

MOiile the use of lipiodol for bronchography often 
makes possible the obtaining of important diagnostic 
information iiliich can be gamed by no other means. 
Its indiscriminate use in poorl> selected cases may be 
attended b> \crj serious and even fatal after-effects 
In nn> case ivith acute or subacute inflammation of the 
lungs or bronchi, with or without fever, the procedure 
should lie postponed until the inflammation has sub- 
sided It IS unsafe to use lipiodol in the patient with a 
weak injocardmni because of the dj-spnea and pul- 
monarj edema which maj follow the instillation of the 
oil WJicre there is cxlcnsisa; emphysema and pul- 
monirj fibrosis, the procedure should be done with the 


greatest of caution because of the danger of cardiac 
failure. Bronchography should be dispensed -with as 
much as possible m the chrome asthmatic In aU 
pnsps m which there is much expectoration, the bronchi 
should be dramed posturally as completely as possible, 
a thorough cleansiug of the mouth and throat tissues 
be performed before the oil is mstilled, and routmely 
the oil should be promptly dramed by postural method, 
rather than by coughmg, after the necessary film and 
fluoroscopic studies have been made In the authors’ 
service at Bellevue Hospital, the procedure is per- 
formed m less than 1 per cent of the tuberculous 
patients and m approximately from 10 to 15 per cent 
of the non-tuberculous ones The mjection is or- 
dmanly done by the supraglottic route, usmg a synnge 
and laryngeal cannula after previously givmg codeine 
sulphate, from 0 5 to 1 gram, and sodium amytal, 3 
grams by mouth, and applying 4 per cent aqueous 
cocame hydrochloride to the pharynx and pillars It 
IS very preferable to use the hpiodol at a temperature of 
from 67 to 76° F rather than to warm it, because when 
the oil flows too freely it tends to enter the terminal air 
sac in too large quantities, thereby bemg retained un- 
desirably long m areas m which its beneficial effects 
are very doubtful A number of cases are reported 
showing the bad results which may follow this diag- 
nostic procedure, these being, on the one band, m the 
nature of dissemmation or aggravation of infectious 
processes already present in the chest, and, on the other 
hand, of sudden upset of respuatory or cardio respira- 
tory function 

J E Habbb, M D 

CYSTICERCOSIS 

Extensive Calcified Cysticercosis in the Human Body 
Kurt Kremser Rfintgenpraxis, May, 1934, 6, 300- 
304 

Calcified cysticerci have a typical roentgenologic 
appearance They have a length of up to one centi- 
meter, arc oval or spindle shaped, and theu- axis is 
parallel to the course of the muscle fibers Quite often 
they have been accidentally discovered dunng a roent- 
gen examination The shadows of a calcified tnchino- 
sis arc much smaller In the case reported by the au- 
thor the general symptoms of loss of weight, malaise, 
rheumatic pains, etc , pointed to a to-ac action caused 
by the generalized infestation which could be demon- 
strated rocntgcnologically 

Hans W Hepke, M D 

DENTAL RADIOGRAPHY 

Roentgen Therapy of Paradcntitis K Staumg 
Strahlentherapie, 1934, 50, C77-CS2 

In this paper the author relates in detail the technic 
of irradiation as developed by him m the treatment of 
paradcntitis (sec also StraMcntherapte, 1934, so, 453) 
As a rule, three fields arc used and the angles* of m- 
adcncc of the central ray correspond to those customary 
m radiography of the teeth A filter of0 3mmZn-h 
2 0 A1 IS mserted and doses of from 4 to 5 H arc giv^ 
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dysma, or after sediment mixture mgestion foUowmg 
catharsis this percentage was increased to 90 per cent 
Non visuahzation may be on a purely physiological 
basis {appendix havmg filled and emptied between 
observations), or due to obstruction of the lumen 
caused by the following conditions normal ap- 
pendiceal feces, spasm at the ostium or possibly of the 
shaft, pathologic obhteration of the lumen The 
important signs of pathology are unquestionable 
tenderness on palpation over the visualized appendix, 
reflex phenomena of spasm dsewhere along the ah- 
mentary tract, and imdoubted fixation of shaft or tip 
The authors made careful studies of both the normal 
and pathologic appendix by radiograph mg the part 
after havmg mjectcd it with barium followmg its surgical 
removal, and also, by the study of similarly prepared 
appendices m Ringer's solution under the influence of 
I-IOOO pilocarpme solution They condude that 
there is often a recognizable difference of the banum 
shadow m normal and pathologic cases which seems 
charactenstic of the underlymg pathologic state of the 
appendiceal wall 

J E Habbe M D 

BONE DISEASES (THERAPY) 

Osteitis Deformans tPaget) and Diabetes Insipidus 
O Ruramert Fortschr a d Geb d Rdntgenstrah 
len, 1934, 49, 85-SO 

A case of osteitis deformans complicated by diabetes 
insipidus IS reported which responded well to hypo- 
physeal medication An etiologic rdationship between 
Paget’s disease and hypophyseal dysfunction is as- 
sumed It IS also stated that sp avmg of preparations 
of hypophysis to the nasal membranes is the most 
satisfactory mode of admimstration over long periods 

H A Jarre M D 

BREAST 

Calcareous Deposits m the Lactiferous Tubules of 
Both Breasts R Fmsterbusch and F Gross Rdnt- 
genpraxis March 1934, 6, 172— 174 

All breast tumors are axammed roentgenologically at 
the Surgical Clmic of the Umversity of Leipzig In a 
woman with a caremoma of the breast a heretofore not 
desenbed calcification of the lactiferous tubules was 
seen The roentgenogram of both breasts showed 
multiple round or oval and elongated shadows of the 
density of calcium From their distnfaution and 
arrangement, calcification of the ducts was diagnosed 
roentgenologically and confirmed after amputahon of 
one breast The patient had never had a mastiUs 
The authors believe that the calcifications took place 
because none of the mne children had been nursed by 
the mother and that stagnation of the secreUon, so 

often repeated caused the deposit of lime salts 

HansW Hefkb, MD 

CANCER (THERAPY) 

Treatment Methods at the Women's Clinic m Er- 
langen for Roentgen Therapy of Carcinoma of the 


Female Gemtal Oigans Franz WittenbccL Strah 
lentherapie, 1934 SO, 399-427 
The technic employed at the Women’s Clinic at the 
Umversity of Erlangen as developed by Wintz m the 
treatment of caremoma is desenbed by the author 
Before admmistermg roentgen therapy copper ionto- 
phoresis IS used, this serves not only as a dismfectant 
but also mcreases the secondary radiation and is sup- 
posed to have a direct effect on caremoma cells In 
conclusion, the author states that an improvemeat of 
the results can be obtamed only by treating carcmoina 
m its early stages 

Ernst A Pohle, M D , Ph D 


The Semmoma (Embryomc Carcmoina) of the 
Testicle and the Ovary Antome B6cl4re, Strahlea- 
therapie, 1034, 50, 597-610 
The pathologic aspect of embryomc caremoma of the 
testicle and ovary is discussed bnefly, followed by a 
review of the hterature concerning radiation therapy 
m these highly radiosensitive tumors. The latest m 
vestigations of Ferguson (Memorial Hospital) are 
quoted freely The author’s mdications for irradiatioa 
are, m general, m agreement with those recognized in 
this country 

Ernst A Pohle, M D , Ph D 


Lymphoepithehal Tumors (Transitional Cell Car 
emoma) Emil hlaier Strahlentherapie, 1934, SO, 
611 

Followmg a discussion of the pathologic and cluucal 
aspects of lymphoepithehoma (transitional cell car 
emoma), the author emphasizes the radiosensitmty of 
these tumors If properly treated according to the 
Coutard method the percentage of three year cures 
vanes from 45 to 55 per cent 

Ernst A Pohle, M D , Ph D 


Further Contnbution to the Roentgen Therapy of 
Caremoma at Short Focal Skin Distance. H ChaouL 
Strahlentherapie, 1934, SO, 446-462 

The author gives further data concenung the method 
of irradiation at short focal skm distance (60 K V , 
0.2 mm Cu, 6 cm F S D ) The prehmmaiy results 
are encouragmg, 90 per cent of 103 tumor cases of 
vanous types are free from symptoms for one to three 
years He relates the history of a man with a cam 
noma of the rectum the size of an apple. A colostomy 
was done and the coccyx and sacrum resected to render 
the tumor accessible for direct irradiation Withm a 
penod of four weeks 9,200 r were given six weeks 
later the rectum was completely removed and histo 
logic study did not show a trace of carcinoma 

Ernst A Pohle, M D , Ph D 

CHEST. COLLAPSE THERAPY 
Clmical Types of Therapeutic Pneuraothorai and 
Their Significance. J W CuUer Jour Am Med 
Assn , July 14, 1934 103, 81— S3 
Artificial pneuraothorai Is practised to-day m ap- 
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right iliac fossa, and on the fourth at the hepatic flex 
ure of the colon On the fifth the patient was hpo- 
thymic, with rapid pulse and cold sweats, but in the 
early hours of November 6 the pm was passed without 
any trouble 

These authors state that the surgeon s best pohcy 
IS one of watchful expectancy, always remerabermg the 
sue of the various portions of the duodenum, and if in 
doubt, waiting rather than operating Purges and 
massage should be avoided Feeds of wholemeal 
bread, boiled lenti,s peas and beans (dried) with 
mashed potatoes can be given Once the duodenum 
IS passed all fears may be put aside, but it should not 
be forgotten that this organ m a joung child is fixed 
and will measure 15 centimeters 

GALL BLADDER (NORMAL 
AND PATHOLOGIC) 

Layer formation of Bile as an Expression of Muscu- 
lar and Rcsorptivc Function of the Gall Bladder, Also 
a Contnbution to Accelerated Cholecystography 
A Bernstein Fortschr a d Geb d ROntgenstrah- 
Icn, 1934, 49, 08-84 

On the basis of roentgenologic observation, physio- 
logic information, and recent hterature, the following 
cholccystographic tcclmic was devised Cleansmg 
enema the precedmg mght, at 7 am, two raw egg- 
yolks, 8 AO AM, 0 001 g atropine subcutaneously, 
9 A M , 4 g tetraiodophenolphthalem dissolved m 40 
ccm of 40 per cent glucose solution mtravcnously 
Roentgenograms show highest concentration two to 
three hours after injection, m normal individuals 
(Dye IS to be dissolved m small amount of water, 
filtrated, stcnliied, then added to sterile glucose solu- 
tion and mixed no sterilization after mixing as it will 
produce decomposition and precipitation ) , 

Roentgenograms arc made in upright and prone 
positions The former regularly show layer formation 
of bile, with lodine-containmg bile m fundus Very 
rarely docs complete evacuation of bile take place after 
ingestion of food Newly inflowing liver bile must be 
specifically lighter than concentrated gall bladder bile 
Interesting speculations arc deducted from these 
observations Expenments with this technic and 
choiccj stograms in erect posture would seem worth 
while 

H A Jarre, M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

A Imrgc I ccalith Containing Bismuth as a Com- 
plication of Hirschsprung's Disease. Akos Koxacs 
ROntgcnpraxis, March 1034,6,104-100 
T,argc fccahths haxe rcpcatcdlj been desenbed in 
the literature Thej maj lead to as senous complica- 
tions as complete obstruction and perforation A 
man V} years old had been constipated ns long os he 
rcmcmlxuxxl Some >x:ars pixmouslj the roentgeno- 
logic diagnosis of mcgalocolon had been made The 
present complaints of the patient wxire scsere constipa- 
tion loss of appetite and loss of 10 pounds in weight 


dunng the last year One could feel a large, slightly 
movable mass, the size of a child’s head, m the pelvis 
Proctoscopy was negative A fiat film of the pelvis 
showed a large, well defined opaque shadow with a 
concentric structure, it was surrounded by gas The 
diagnosis rested between a fecahth and a large benign 
calcified tumor At operation a fecahth weighmg 740 
grams was removed from the sigmoid It contained a 
large amount of bismuth, apparently from the barium 
enema admmistered four years previously 

Hans W Hefke M D 


Contnbution to the Roentgenologic Diagnosis of 
Sarcomas of the Small Intestmes H J Busche 
R6ntgenpraxis March, 1934 6, 141-145 

Two cases of sarcoma m the upper portions of the 
small mtestmes are desenbed, m both of which there 
were roentgenologic symptoms of partial small m- 
testmal obstruction and m one of which the fillmg de- 
fect could be demonstrated Histologic exammatiou 
showed a polymorphous round-cell sarcoma in both 
instances It is necessary to make the exammations 
rather more often than m the usual case m order not to 
miss the lesion 

Hans W Hefke, M D 

GENITO-URINARY TRACT (THERAPY) 

X ray Treatment of Diseases of the Gemto unnary 
S>stem G Hamson Orton British Med Jour, 
Aug 25, 1934, No 3,842, 343-346 

The author briefly reviews the general pnnaples of 
\-ray therapy and discusses the treatment of diseases 
of the gemto-urmary tract by means of the x-ray 
There is a good deal of controversy and confusion as 
to what is imphed by a unit skin dose The number 
of r units considered necessary to jiroducc an erythema 
dose and the grade of erythema produced vary con- 
siderably m vanous clmics The author's erythema 
dose consists of a dose of x rays which, when applied 
to the skm of the abdomen of an adult, produces a 
slight redness within three weeks after the application, 
followed by some bronzmg or pigmentation of the skm, 
but no desquamation While this dose is at least 
25 per cent less than that often given, the preservation 
of the integrity of the skm should be considered very 
important and the number of ports of entry inereased 
wherever possible rather than run the nsk of causing 
damage 

Several methods of employing irradmtion therapy 
are available The fractional dose, the oldest method, 
consists in giving fractional doses of one third to four- 
fifths of the unit skm dose at mtcrvals of a few day s, 
or a week and keeping it up for a considerable period 
of time The single massive dose method is the appli- 
cation m a single dose of the largest dose which the 
tissues will tolerate The divnded, or spht, dose 
method IS a modification of the massive dose method 
in which the dore is spread m-er on interval of time 
The saturation method consists of the maintenance 
of the effects of the treatment by givmg further daily 
doses after the maximum dose has been given The 
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(Xj ■> 0 lA ) The entire treatment is administered 
withm from ten to fourteen days usmg intervals of 
from five to seven days between fields 

Ernst A Pohle, M D , Ph D 

Roentgen Therapy of Paradentitis Kurt Neuge- 
bauer and Konrad Staunig Strahlentherapie 1934 
SO, 463-^1 

Roentgen therapy proved to be of benefit in cases 
of paradentitis XXTiile the symptoms appeared to be 
more severe durmg the first days after irradiaUon, defi- 
nite improvement tvas noticeable in the majority of 
cases withm a wech Most striking ivas the improve 
ment in patients with loose teeth Progress studies 
should be made both chmcaJJy and roentgenogrnphi- 
callj 

Ernst A Pohle, hf D , Ph D 
DOSAGE 

The Dosis of Roentgen Rays Hermann Behnken 
Strahlentherapie, 1934 50, 47S-483 

The Defimtion of the Absolute Unit of the Roentgen 
ray Dose L Grebe Strahlentherapie, 1934, SO, 
484-186 

Both authors offer a theoretical discussion m favor 
of a change in the definition of the r BehnLen s new 
defimtion would mean that a dose of 1 r corresponds 
to the absorption of S3 ergs or approximately Zu cal of 
roentgen energy in one gram of tissue 

Grebe, on the other hand suggests that it be worded 
as foIIoxTs The absolute unit of the roentgen-ray dose 
IS delivered by that amount of roentgen rays which 
produces mice of air uradiated homogeneously (0° 
cenbgrade and 700 mm Hg pressure) an lonuation 
equivalent to 2 09 milliards of smgle charged pairs of 
ions 

Ernst A Pohee, M D , Ph D 


A Roentgen Meter for Small Intensities of Radiation 
Josef Frank Strahlentherapie 1934, 50, 687-092 
The author describes a sphere shaped measuring 
rastniment designed for the determmation of small 
doses of roentgen rays It is particularly fitted to test 
the degree of protection m x ray laboratories since doses 
of 10~‘ to 10"* r per second can be measured with 
satisfactory accuracy 

Ernst A Pohle, M D , Ph D 

ESOPHAGUS (THERAPY) 

Carcinoma of the Esophagus Treated by Radiation 
F J Clcmmson and J P Monkhouse Jour Laryn- 
gol and Otol May, 1934, p 313 Reprinted by per 
mission from the British Med Jour July 28 1934 
p 15 of Epitome of Current Medical Literature 
The authors report the results of radon treatmentof89 
cases of caremoma of the esophagus (excluding post-cri 
cold growths) m the hXiddfesex Hospital during the>ears 
1925-32 Thej suggest that this treatment may be 
actually harmful for these patients might actuallj lixe 
longer if their only treatment were prelimmarj removal 
of all teeth followed by gastrostomx As a rule thej 


do not seek advice until peripheral eitension of the 
malignant growth and early metastasis have made it 
impossible for the radiation to reach the outlying parts 
of the caremoma with effective strength It is even 
possible that there may be some danger of stimu',ation of 
the growth at the periphery, and the fermmation be 
thus hastened rather than delayed 
The mode of treatment was to perform first an esoph 
agoscopy for diagnosis with removal of a fragment 
of the growth for section The patient was then ex 
ammed by x rays to determine the length of the stnc 
ture, the Trendelenburg position being essential for 
this procedure, for otherwise the lower end of the stnc 
ture IS not defined From this information the dose of 
radon to be used and the length of the appheator were 
deduced At a second esophagoscopy the radon was 
placed m position and left for seven days In several 
cases the ulceration disappeared after this treatment 
but columns of cancer cells were found in the subja 
cent IjTnphatics between the muscle bundles if not 
also m the actual stneture substance 

The average survival period for the whole senes was 
5 0 months for growths m the upper part C 7 months 
the middle part, 6 4 months, and the lower part, C 9 
months For the tea women it was 8 5 months and 
for the 79 males 5.2 months The average length of 
the history of dysphagia was for women, 5 4 months 
and for men, 3 8 months women having thus a longer 
history and a longer survival penod A short history 
does not, therefore, mdicate that the case can be con 
sidered early It xvould seem that a prelunmary gas 
trostomy might be benefiaal especially if preceded by 
removal of all remanung teeth Increasing the dose 
of radon was associated with an even shorter penod 
of survival, and the optimum dose appeared to be a 
moderate one of about 6 me to the mch screened by 
0 6 mm of platmum The authors add that deep x 
ray therapy may be a more promismg Ime of treatment 

FOREIGN BODIES 

Ingestion of Foreign Bodies Cluneal radiological 
Considerations Marcelo H Moreau and Oscar F 
Noguera Semana M6dica April 26 1934, p 1318 
Reprmted by permission from the Bntish Med Jour 
July 28 1934, p 14 of Epitome of Current Medical 
Literature. 

The authors, collatmg their expenence with that of 
surgeons all the world over unhesitatmgly condemn 
precipitate operation in the above condition, and stress 
the importance of frequent screening," which should 
never be omitted in cases about to he operated upon 
after the anesthetic has been adrmmsteretl as it has 
been proved that a foreign body long stationary m 
the stomach, has frequently passed through the px 
lores while the patient is gomg under ' One of the 
three cases they report xvas a child of 20 months who 
at noon on November 1 swallowed a slightly bent tie 
pm 6 5 cm long with a small glass ball at one end 
On screenmg at 3 P v the pm was seen to be m the 
stomach but at 3 30 P it gastrotomy disclosed an 
empty stomach On Novembers the pm was seen m the 
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ticm agam becomes impossible One important ad- 
vantage of routine film study is the detection of bone 
lesions which otherwise may remain hidden beneath 
superficial disease of the synovia or even beneath 
normal tissues 

J E Habbe, M.D 

THE OVARIES 

rormation of Hydrometra Following Post operative 
Radium Treatment m a Case of Ovanan Carcinoma 
E Vogt Strahlenthcrapie, 1934, SO, 683-686 

A woman of 33 years of age was seen m June, 1031, 
mth a tumor the size of a child's head located to the 
nght and postcnor to the uterus Laparotomy re- 
vealed a cananoma m both ovaries X-ray therapy 
was given two weeks after operation and in October, 
1931, radium was apphed (1,800 mgh mtra utcrme and 
400 mgh m the vagma) Roentgen therapy was also 
given The patient remained well until August, 1933, 
at which tune the abdomen was considerably enlarged 
and operation revealed a hydrometra contammg 200 c c 
of fluid There were no metastases 

Ernst A Pohbe, M D , Ph D 

RADIATION EFFECTS 

The R61c of the Sympathelicus in Radiation Therapy 
Walter Altschul Strahlcntherapie, 1934, SO, 669-676 
Dermatologists years ago suggested irradiation of 
the spinal cord m the treatment of certam skin dis- 
orders We believe now that the effect is due to an 
action of the radiation on the sympathetic nervous 
system The results obtamed by irradiation m gastnc 
and duodenal ulcer, m bronchial asthma, and m certam 
endocrine disturbances may also be explamcd by the 
same mcchamsm 

Ernst A Pohle, M D , Ph D 

RADIOLOGY, PRACTICE OF 

The Radiology of Living Anatomy James P 
Brailsford BnUshMcd Jour , June 2, 1934, No 3,830, 
981-980 

Tlie author stresses the great importance of mdudmg 
a course of ' radiology of living anatomy ’ m the cur- 
nculum of medical students This course of mstnic- 
tion should begm with a thorough study of roentgeno 
grams taken m standard positions, and of normal 
structures at different periods from infanc> to old age 
In this manner only will sufficient knowledge of the 
sanations obscrsxd m normal anatom> be obtamed 
sudi as IS so ncccssarj for correct interpretation of 
roentgenograms 

In the stud> of the skull b> this method of examina- 
tion the greatest amount of care should be used to 
obtain standard positions The author cites the case 
of a child with n swelling at the angle of the mandible 
nhich was considered, from x ra> examination to be 
a sarcoma It teas later proved that tlic shadow 
observttl on the film ms that of the hjoid bone and 
that the swelling was due to mumps 


Roentgenograms of the thorax, when they are to be 
compared, should always be made during the same 
respiratory phase The shadows produced by the 
pressure of the breasts m contact with the film should 
be properly studied and care must be taken not to 
mismterpret these shadows as pathologic areas withm 
the chest The normal acromio-davicular jomt has 
often been confusmg, so that fractures were incorrectly 
diagnosed m this region 

The essential part of the study of the gastro-mtestmal 
tract consists of the fluoroscopic exaramation after the 
adnumstration of barium sulphate It is important 
that a thorough ptehmmary roentgenologic study be 
made of the abdomen before the admmistration of the 
opaque medium, to determme the presence of abnormal 
shadows The gall bladder and biliary tract are best 
studied after the adnumstration of the dye Mismter- 
pretation of areas of gas m the duodenum for negative 
shadows due to gallstones should be avoided Senal 
roentgenology is on extremely valuable method of 
examination which should be employed when mdicated 
The mterval of time between roentgenograms vanes 
from a fracbon of a second m the case of a gastro- 
mtestmal study to a month or several months in the 
study of the development of the skeleton 

There is a limitaUon to the employment of fluoro- 
scopy m teachmg, and the author considers cine- 
radiography a valuable subsbtute This method con- 
sists of both direct and indirect cme radiography In 
the direct method the patient is placed m front of an 
x-ray tube and against a leaded screen contammg a 
window opposite the area to be studied Behmd the 
screen a large roll film is fixed and exposures are made 
on the rapidly changmg film surface at the rate of six- 
teen exposures a second Reduced films capable of 
fitUng mto a cine projector are then made from the 
origmal films The abihty to better study the larger 
films by this method is an advantage over the mdirect 
method, but smee the cost of the direct method is 
considerable it will probably never come into general 
use The indirect method depends on a cme photo- 
graphic record of the images produced on the fluorescent 
screen 

J N An*, M D 


The Future of Radiology as a Medical Speaalty 
Henry K, Pancoast Am Jour Roentgenol and Rad 
Ther , December, 1933 30, 711-717 
The requirements of spcaalization m radiologj are 
probablj greater than m any other medical specialty 
With the cxccpbon of the major branches of medicine 
and surgery The purclj tcchmcal phases of radiologic 
practice must ofti^i be delegated to the techmcian if 
the radiologist is to gne adequate time to mtcmewing 
patients, roentgenologic intcipretabon, consnltabons 
planning treatments, working out new technical proi 
cedurcs, leaching, writing and keeping up with the 
endless fitcrature of the subject For the clexabon of 
the standards of radiologic practice, all should haxe a 
certam minimum of clinical experience as a background. 
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protracted fractional dose teclmic (Contard), according 
to Schumacher, has allowed him to give from 2,000 to 
2,500 r to the bladder and mtestines with httle reaction 
of these organs 

The author is of the opimon that when it is decided 
to give large doses they should be so regulated as to 
avoid as much as possible, any lowenng of the general 
resistance of the patient. To accomphsh this the 
followmg are considered important The ports of entry 
should be as small as is compatible inth efScient radia- 
tion, the shortest route to the lesion should be chosen, 
the patient should be protected from scattered radia- 
tion, and, if on a trial dose there is any upset, the 
mtervals between the doses should be mcreased from 
one to two, three or more days, regulating the dose 
accordmgly, rather than nsk lowenng of vitahty 

In the irradiation treatment of ladnej conditions it 
IS beheved that no attempt should be made to give 
massive doses In the apphcation of divided doses 
the effect on the patient should be carefully watched 
\\Tnle surgery is beheved to be the method of choice m 
growths of the bladder, the author beheves that m the 
case of growths unsmtable for operabon, or in recurrent 
tumors, X ray treatment should be tned He suggests 
spreading the dose over a period of from ten days to 
two weeks 

Simple enlargements of the prostate are treated 
through six ports of entry, three anterior and three 
postenor Mahgnant prostates are treated through 
the SIX fields, with the addition of a permeal field, 
using an erythema dose to each field Growths of the 
testicle should be treated b> surgery followed by post- 
operative radiation. Tuberculous epididymitis re- 
sponds favorably to small doses of x rays 

J N An6, M D 


Technic and Results of Vesiculography A Puig- 
vert Gorro Jour d’UroI , March, 1934, p 193 Re 
prmted by permission from Bntish Med Jour , June 30, 
1934, p 102 of Epitome of Current Medical Literature. 

The author pomts out the difficulty previously ex- 
perienced m obtaining an x-ray exposure of the semi 
nal vesicles which have been visible only m cases in 
which there is a calculus or cysUc lesion, or m which 
a tumor is m the process of calcification In order to 
obtain a good result it is necessary to mject a contrast- 
ing medium, and it has been found that neo-iodipm 
answers this purpose. It is neither tone nor painful 
even if remaining for some time m the semmal vesicles 
— ^while good aseptic results are obtamed It is pos- 
sible to fiU the vesicles by four di&erent methods by 
catheterization of the ejaculatoiy ducts by urethros 
copy, by transrectal or permeal pimcture of the semi- 
nal vesicle, by subcutaneous puncture of the vas, or 
by puncture of the vas by the scroto-mguinal route 
Of these methods the first is often unsuccessful, the 
second and third are uncertam and dangerous and it 
IS thus by the last method that good results have been 
obtamed The success of the procedure depends on 
the techmc, which the author fully describes and il- 
lustrates The operation is earned out under local 


anesthesia, a 10 per cent solution of novocam bang 
used An mctsion is made at the root of the scrotum, 
and the opaque hqmd is mjected into the vas untQ the 
patient desires to inmate thus showmg the passage of 
the flmd from the vesicle mto the prostatic urethra and 
into the bladder This usually occurs after from 2 to 
3 c c has been mjected The mcision is closed, and 
the patient expels any surplus flmd The x ray film 
can then be taken with the patient on his back The 
fluid mjected often remains m the vesicular cavity for 
several days, or even weeks, without causing discom 
fort 

By this means it is possible to obtam an accurate 
diagnosis m cases of malignant tumors of the prostate, 
retrovesicular and retroprostatic tumors, and m chronic 
inflammatory conditions of the vesicles 

HAY FEVER 

Further Results m Roentgen Therapy of Hay Fever 
H Th Schreus Strahlentherapie, 1934 50, 462-407 
The author recommends from 16 to 20 per cent 
H E D every ten to fourteen days durmg the bay 
fever season (6 X 8 cm field, 0 5 mm Cu applied over 
the nose) Dunng the penod from 1930 to 1933 48 
patients were treated but only 35 answered the follow 
up questionnaire. Six were well, nme considerably 
improved, seven somewhat improved while the rc 
raammg thuteen did not receive any benefit from the 
treatment 

Ernst A Pohie M D , Ph D 

KNEE JOINT 

Tuberculosis of the Knee Jomt A Comparison of 
its Morbid Anatomy with its Roentgenological Mam 
festations Ralph K. Ghormley, B R. Kirklm, and 
Ernest A Brav Am Jour Roentgenol and Rad 
Thcr , December 1933 30, 747-755 
This paper is based on a study of the pathologic 
material obtamed from 113 knee resections and 7 leg 
amputations, from which group of cases there were 77 
with available roentgenogram studies In the senes 
of 77, 65 were tuberculous lesions and 11 were non- 
tuberculous arthntics Correlation of the roentgeno- 
logic and pathologic findings disclose the fact that m 
the very early cases the x ray appearances of the knee 
are apt to be normal Later on as the disease pro- 
gresses, the x-ray becomes frankly abnormal the 
changes being bone atrophy, hazmess of joint struc- 
tures, marginal erosion of bone t h i n n in g or mtemip- 
tion of articular cortex, at times bone abscess or sc 
questnim formation, and late preservation of joint 
cartilage. Differentiatioa between tuberculous and 
non tuberculous disease in the knee joint is often im- 
possible, although early complete destruction of jomt 
cartilage a wider mvolvernent of bone than the margins 
of the areas of pressure, articular hppmg, non-c-xistcnce 
ot, abscesses tendency toward generalized or spotted 
hypertrophy are the appearances one more regularly 
encounters in non tuberculous infection. In the late 
stages of type of involvement the x raj differentia- 
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tioB again becomes impossible One important ad- 
vantage of routme film study is the detection of bone 
lesions which otherwise may remam hidden beneath 
superfiaal disease of the synovia or even beneath 
normal tissues 

J E Habbe, M.D 

THE OVARIES 

Formation of Hydrometra Following Post-operative 
Radium Treatment in a Case of Ovanan Carcmoma 
E Vogt Strahlentherapie, 1934, 50, 083-686 
A woman of 33 years of age was seen m June, 1931, 
with a tumor the size of a child’s head located to the 
nght and postenor to the uterus Laparotomy re- 
vealed a carcmoma m both ovaries X ray therapy 
was given two weeks after operation and m October, 
1931, radium was apphed (1,800 mgh mtra-utcnne and 
400 mgh m the vagma) Roentgen therapy was also 
given The patient rcmamed well until August, 1933, 
at which time the abdomen was considerably enlarged 
and operation revealed a hydrometra contaimng 200 c c 
of fluid There were no metastascs 

Ernst A Pohi-e, M D , Ph D 

RADIATION EFFECTS 

The R61c of the Sympatheticus m Radiation Therapy 
Walter Altschul Strahlentherapie, 1934, SO, 669-670 
Dermatologists years ago suggested irradiation of 
the spmal cord m the treatment of certam skm dis- 
orders We believe now that the effect is due to an 
action of the radidtion on the sympathetic nervous 
system The results obtamed by irradiation m gastnc 
and duodenal idcct, m bronchial asthma, and m certam 
endoerme disturbances may also be explamed by the 
same mechanism 

Ernst A Pohle, M D , Ph D 
RADIOLOGY, PRACTICE OF 

The Radiology of Livmg Anatomy James F 
Brailsford Bntish Med Jour , June 2, 1934, No 3,830, 
984-986 

The author stresses the great importance of mcludmg 
a course of ‘ radiology of living anatomy ’ m the cur- 
riculum of medical students This course of instruc- 
tion should begin with a thorough study of roentgeno- 
grams taken in standard positions, and of normal 
structures at different periods from infancy to old age 
In this manner only iviU sufficient knowledge of the 
sanations observed m normal anatomy be obtained, 
such as is so ncccssarj for correct interpretation of 
roentgenograms 

In the sludj of the skull b> this method of evamma 
tion the greatest amount of care should be used to 
obtain standard positions Tlic author ales the case 
of a child with a swelling at the angle of the mandible 
nhich WTS considered, from v rn> examination to be 
a sarcoma It was later proved that the shadow 
oliservttl on the film was that of the In Old bone and 
that the swelling was due to mumps 


Roentgenograms of the thorax, when they are to be 
compared, should always be made durmg the same 
respiratory phase The shadows produced by the 
pressure of the breasts m contact with the film should 
be properly studied and care must be taken not to 
mismterpret these shadows as pathologic areas withm 
the chest The normal acromio-clavicular jomt has 
often been confusmg, so that fractures were mcorrectly 
diagnosed m this region 

The essential part of the study of the gastro-mtestinal 
tract consists of the fluoroscopic exammation after the 
adnumstration of banum sulphate It is important 
that a thorough prelimmary roentgenologic study be 
made of the abdomen before the admmistration of the 
opaque medium, to determine the presence of abnormal 
shadows The gall bladder and bdiary tract are best 
studied after the administration of the dye Mismter- 
pretation of areas of gas in the duodenum for negative 
shadows due to gallstones should be avoided Sena! 
roentgenology is an extremely valuable method of 
exammation which should be employed when indicated 
The mterval of time between roentgenograms vanes 
from a fraction of a second m the case of a gastro- 
intestinal study to a month or several months m the 
study of the development of the skeleton 

There is a himtation to the employment of fluoro- 
scopy m teaching, and the author considers cme- 
radiography a valuable substitute This method con- 
sists of both direct and indirect cme radiography In 
the direct method the patient is placed m front of an 
X ray tube and against a leaded screen contammg a 
wmdow opposite the area to be studied Behmd the 
screen a large roll film is fixed and exposures are made 
on the rapidly changmg film surface at the rate of six- 
teen exposures a second Reduced films capable of 
fitting mto a ane projector are then made from the 
ongmal films The abihty to better study the larger 
films by this method is an advantage over the mdirect 
method, but since the cost of the direct method is 
considerable it wiU probably never come mto general 
use The mdirect method depends on a cme photo- 
graphic record of the images produced on the fluorescent 
screen 

J N AnA, MD 


me tuturc ot Radiology as a Medical Specialty 
Henry K Pancoast Am Jour Roentgenol and Rad 
Ther , December, 1933, 30, 711-717 
The requirements of specialization m radiology are 
probably greater than m any other medical specialty 
with the exception of the major branches of mcdicmc 
and surgery The purely technical phases of radiologic 
practice must often, be delegated to the technician if 
the radiologist is to give adequate time to mtcrviewmg 
pauents, roentgenologic interpretation, consultations 
pl^uig treatments, working out new tcchmcal pro^ 
ccdurcs teaching, wntmg. and keeping up with the 
wdlc^ literature of the subject Tor the elevaUon of 
^standards of radiologic pracUcc. all should have a 
certain mmimuni of clinical cxpencncc as a background 
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be particularly tvell mformed in the field of pathology, 
and finally famihar with both the wide range of normal 
appearances and the characteristic and atypical ap 
pearances of the numerous disease processes wherem the 
X ray is useful Radiologists ofi'enng post graduate 
education should be morally bound to select for then- 
students only those with desuable personahties and high 
abilities Anatomists, pathologists, physicists, and 
research workers, as well as clmicians, have aided 
greatly m the upbuildmg of this specialty 

J E Habbe, M D 


Infiuences Afifectmg the Future of Roentgenology 
John T Murphy Am Jour Roentgenol and Rad 
Ther , December, 1933, 30, 718-722 
In the opmion of the author, roentgenology is at a 
fork in the road it may be absorbed m the general 
practice of medicine, it may be split up mto a number of 
specialties or it may remam as a separate medical 
specialtj As much effort should be expended to-day 
to keep roentgenology a separate specialty as has been 
used m the past to ad-vance it saentifically Roent- 
genology, which to day fills an important place m the 
practice of medicme, will m the future suffer saentifi 
cally unless it is treated by the other specialties on an 
equal scientific and economic basis The recent or- 
ganuation of the Board of Radiologic Examiners 
should help to elevate the standards of roentgenology 
in the future, 

J E Habbe, M D 

RADIUM 

The Effect of Radium Emanation Treatment on the 
Alkali Reserve of the Blood Siegfried Becker Strah- 
lentherapie, 1934, 50, 408-470 

The author studied the alkali reserve of the blood m 
15 patients, three of whom received the radium emana- 
tion per os, tivo per enema, and ten m the form of m- 
halations He noticed a definite decrease of the alkab 
reserve 13 times, the average drop bemg 10 per cent. 
One case did not show any changes and m one a shght 
mcrease occurred This drop lasted several weeks 
(four weeks m the average case), but returned to nor 
mal after that time No correlations between sub- 
jective reaction and the degree of change m the alkah 
reserve could be found 

Ernst A Pohlb, M D , Ph D 


The Effect of Intravenous Radon Injection on the 
Blood M Nemenow and R Gure-witsch Strahlen- 
therapie, 1934, 50, 693—704 

The effect of mtravenous radon mjection on the 
blood was studied m 25 rabbits Blood counts were 
done from three to seven tunes m each animal before 
mjection The normal values were from 3,600 000 
to 4,500 000 red blood cells, from 45 to 70 per cent 
hemoglobm from 7 000 to 12 000 leukocytes From 
10 to 435 me were given at a smgle sittmg it appeared 
that from 150 to 150 me were fatal for an adult rabbit 


The number of leukocytes dropped after the injection 
of from 20 to 30 me. of radon the drop begnmmg 
from thirty mmutes to one hour after the mjection 
An occasional leukocytosis is seen from one to two 
hours, and sometimes twenty four hours, after the 
mjection If given moderate doses the lowest level of 
leukocytes is reached after from four to sw days and 
returns to normal withm from twelve to twenty daj-s 
Studies of the differential count showed that the de 
crease of the leukocytes was due to the drop m the 
number of lymphocytes The process of regeneration 
manifests itself by the appearance of large and medium 
sued lymphocytes m the blood stream The number 
of the red blood cells showed no significant changes 
Histologic exaimnation of lungs and kidneys did not 
reveal defimte mjunes 

RTiiIe the use of mtravenous radon mjection m the 
treatment of mahgnant tumors seems therefore, rather 
doubtful, It may have possibihties m the treatment of 
leukemia, particularly of the lymphatic type 

Ernst A Pohle, M D Ph D 


Observations Concernmg Unequally Filled Radium 
Preparations A Pickhan and K G Zimmer Strah 
lentherapie 1934, SO, 616-519 
A number of tests on radiuni needles and radium 
screens showed that very often the radium salt is not 
evenly distnbuted throughout the appheator Photo- 
graphic tests are, therefore, suggested to check up on 
the distribution of radium salt m radium apphcatois to 
assure proper dosage 

Ernst A Pohle, M D , Ph D 

THE SPINE 

Roentgen Therapy m Spondylarthntis Ankylo- 
poebca F Haemsch Strahlentherapie 1934 SO, 
623-640 

The author treated 13 cases of spondylarthntis 
ankylopoetica by radiation therapy Technic H V L 
m Cu, 0 9 mm , field 10 X 12 or 10 X 15 cm . 
5 tunes 130 r per field with an output of from 28 to 35 
r per rmnute, mtervals between fields from 5 to 10 days 
Senes may be repeated after sis months Ten patients 
responded well to the treatment 

Ernst A Pohle M D , Ph D 

THE THORAX 

An Unusual Observation on a Spontaneous Pneumo- 
thorax G F Haeulsch R6ntgenpra.-ns March, 
1934, 6, 147-160 

Dunng a fluoroscopic e.xamination of a chest on 
account of mdefimte complamts a complete pneumo- 
thorax was discovered m deepest expiration it dis 
appeared agam m mspiration a phenomenon which 
could be dupheated at will Films taken m mspiration 
and expiration showed also the same picture Such an 
occurrence has to the authors knowledge never been 
described m the literature. An explanation might be 
that a small pneumothorax had been caused by over 
e-xertion and that it surrounded the lung m a thin layer 
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and was not visible dunng normal respiration The 
unusually marked decrease in the pleural space on deep 
expiration must have caused a complete collapse of the 
lung even by a comparatively small amount of air m the 
pleural cavity It seems advisable to examme patients 
ivith a suspected pneomothorax in deep expnation also 
Hans W Hefke, M D 


TUBERCULOSIS, PULMONARY 

Failures of Roentgen Sterilization m Cases with 
Tuberculosis of the Lungs F v Mikulicz-Radecki 
Strahlenthcrapie, 1934, 50, 658 

An analysis of the records of 16 women stenbzed by 
roentgen rays showed that from 270 to 329 r effective 
m the ovaries were necessary to produce results The 
age has a defimte influence on the doses required — 
younger women need more radiant energy A follow up 
showed that m three cases pregnancies occurred, at 
eight months two years, and six years, respectively, 
after irradiation Smee this is a very tmdesirable 
occurrence, the author recommends the use of operative 
stenlization as the method of choice 

Ernst A Pohle M D , Ph D 

TUMORS (DIAGNOSIS) 

The Diagnosis and Treatment of Intrathoracic 
Tumors of Neural Ongm M Makkas Bruns’ 
Bcitr z klm Chir , March 14, 1934, p 276 Re 
printed by permission from the British Med Jour , 
June 30 1934 p 102 of Epitome of Current Medical 
Literature 

The author gives an account of two personal cases 
and 20 from the literature of operation for mtratho 
racic neural tumor, compnsmg ten ganglioneuromas, 
nine neurofibromas eight neurinomas, and one sym- 
pathcticoblastoma With the exception of one neuro 
filiroma which had become sarcomatous, all were be- 
nign all but one were found m the posterior medias- 
tinum (usually high up), and three out of four affected 
females There was no special age incidence except 
that ganglioneuroma in the great majonty of cases oc- 
curred below the age of 20 The source of the tumor 
was frequently undetermined but appeared as a rule 
to be the sympathetic cord or an mtcrcostal nerve 
The largest dnmetcr of the tumors ranged from 3 to 20 
cm Chnicalh a long history (two to twenty years) 
of slight and indefinite symptoms ivas usual — slight 
pain dyspnea or dry cough Intercostal neuralgia 
yeas nported in tyyo ca.scs only Physical signs of 
dullness and impaired air entry led to suspicion of 
chrome pulmonary or pleural inflammation m most 
cases but diagnosis yeas sometimes aided by detection 
of a siipmtlny iciilar extension of the tumor (four cases) 


or a unilateral ptosis and rayosis pomtmg to sym- 
pathetic palsy 

In no case was diagnosis made before radiography, 
but in no case did this fail to show the tumor, however. 
It was not seldom regarded as bemg probably a dermoid 
or hydatid cyst Differential diagnosis from malig- 
nant tumor IS not long difllcult From a dermoid cyst, 
which also has a sharp, rounded outhne neurogenous 
tumors are distinguished by their occurrence m the 
posterior mediasbnum from a hydatid cyst, by their 
broad mner margm fiat or non-concave mtemally to 
yvard the vertebral axis, and by the negative Casoni 
reaction. 

At operation, posterior mediastinotomy is preferable, 
the tumor shells out without difllculty, and serious 
hemorrhage has not been noted Openmg of the pleu- 
ral cavity is usually unavoidable Sauerbruch recom- 
mends that m operations on tumors of sympathetic 
ongm a postenor portion should be left behind — 
otherwnse a lethal tachycardia may occur The mor- 
tahty m this collected series was 32 per cent, and pleuro 
pulmonary complications followed m about one half 


The Roentgenologic Examination of the Osseous 
Orbit Georg Sterner Rontgenpraxis, March, 1934, 
6, 150-157 

Pathologic changes of the osseous orbit are often 
very difficult to diagnose roentgenologically, especially 
in the early stages Normal differences m structure 
and opacity are confusmg A radicular cyst is de- 
senbed which elevated and eroded the mfenor wall of 
the orbit An hemangioma ivhich e.xtended toward the 
median fossa and destroyed portions of the hard palate 
had also raised the floor of the orbit and fed to destruc- 
tive changes m it Fractionated roentgen therapy 
improved the condition markedly The case of a 
questionable fracture of the ala raagna is desenbed in 
detail and the difficulties in diagnosis are pointed out 
Hans W Hefke, M D 


The Significance of the Displaced Calcified Pineal 
Body for the Roentgen Diagnosis of Brain Tumors 
E Wocmer Fortschr a d Gcb d Rdntgcnstrahlen 
1934, 49, 499-512 

Observations of \astinc and Kinney are extcnsiyeh 
quoted On theu basis two cases of brain tumor were 
successfully localized A third case of displacement 
by cicatnaal retraction following trauma by a shell 
fragment is also shown 


H A Jarre, M D 
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ROENTGENOLOGIC STUDY OF THE DUODENUM AFTER INTUBATION 

AND OBTURATION' 

Bv PAUL H SHIFFER, M D , Stroudsburg, Pa 

From the Gastro-mtestmal Section of the Medical dime and the Radiological Chnic of the 
Hospital of the University of Pennsylvania 


INTRODUCTION 

I ROENTGENOLOGIC investigation of 
^ the duodenum as now practised usu- 
ally leads to the accurate diagnosis 
of such lesions of that organ as ulcer, duod- 
enitis, diverticulum, adhesions, obstruc- 
tion, or tumor, but the observations of 
some of these lesions are not qmte so um- 
formly trustworthy as are those based on 
a similar study of the stomach Not in- 
frequently one has to be content with the 
demonstration of duodenal cap irregular- 
ity TVithout commitment as to its cause 
ulcer, adhesions, or spasm Such uncer- 
tainty rarely exists regarding gastnc de- 
fects chiefly because the stomach can be 
well filled ivith an opaque medium which 
allows its outlines under tension to be 
clearly visuahzed on the fluoroscopic screen 
and on films Such favorable conditions 
m the duodenum arc not uniformly ob- 
tainable because the opaque substance 
administered orall> and first filling the 
stomach, reaches the duodenum slowly 
and in small masses that arc very readily 
passed on to the jejunum For tins rea- 

' Tlic^ns stibmiutd to the ractiUj' of Internal Mcdi 
Cine of the Graduate Scliool of Mcdianc of the Uni 
ier;il> of Pejm<^ I\-nnia in parteil fulfillment of the 
requirement'; for the dcRrcc of Ma':tcr of Medical Set 
ence M Sc (Med ) for (traduate work m Gastro- 
rnlcrolojo 


son the duodenum is often not well filled 
even for a short time Furthermore, the 
exammer is often unable to obtain a com- 
plete image of tbe duodenum, even when 
well filled, because the shadow of the ba- 
num-contaimng pylonc end of the stomach 
obscures it 

Frequent attempts have been made to 
develop a techmc that would overcome 
these obvious difficulties in the roentgeno- 
logic diagnosis of duodenal lesions, but 
none has obtamed practical recognition 
or acceptance The recent development 
of a double-lumened mtestmal tube m this 
section of the Medical Chnic by Miller 
and Abbott (1) suggested to me that such 
a tube might be employed m a practical 
way to aid in the diagnosis of certain ob- 
scure duodenal lesions It will be noted 
below that somewhat similar methods of 
study have been referred to by vanous 
writers, but I was not aware of these de- 
senbed technics when this work was under- 
taken , also, apparently no one of them has 
been subjected to extensive clinical test 
or IS sufficientl> simple in application to 
justify Its routine use m obscure cases 
Literature — The introduction of an 
opaque substance b> tube directly into the 
duodenum for its roentgenologic visualiza- 
tion has been practised many times by 
Einhom (2), DaArd (3), \Tffieelon (4) 
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Palesfki (5), Buckstein (6). Saracom (7), 
and Castex (8) Such a technic has an 
advantage over the usual method m that 
it renders the entoe organ visible, but it 
often fails to clarify the diagnosis because 
the mixture is not retained m the duode- 
num long enough to allow one to make a 
satisfactor}”^ examination This is particu- 
larly true if the lesion causes imtabihty 
or spasm 

An advance n^as made by Cole (9), who, 
using a smgle Einhom pylonc dilator 
passed to the distal portion of the duode- 
num, caused a blockage m the organ by 
distention of the balloon at the end of the 
tube and then gave an opaque meal b}’’ 
mouth He suggested that a double tube 
might be used, a blockage produced by a 
bag connected inth one lumen, and then 
a bismuth or banum mixture introduced 
proximal to the balloon by the other lu- 
men In 1913, Einhom (10) pubhshed an 


ordinary finger cot) at its distal end, and 
the other lumen to an opening just proxi- 
mal to the attachment of the balloon A 
duodenal bucket at the distal end of the 
tube over which the balloon is attached is 
employed for the purpose of makmg easier 
the localization of the distal end of the 
tube under the fluoroscope A Luer syr- 
inge IS used to mject am, usually about 40 
c c , into the balloon The size of the 
balloon and the amount of air necessaiv' 
to distend it are tested pnor to each in- 
tubation When the balloon is m place 
it IS distended with air A banum mix- 
ture is then allowed to run from a small 
vessel by gravity mto the duodenum proxi- 
mal to the balloon, the speed of flow being 
regulated by the height of the reservoir 
The patient is mtubated after a twelx’^e- 
to fifteen-hour fast The time required 
for the balloon to reach the duodenum in 
my senes of cases varied from one-half to 


article showing that he had apphed this one and a half hours If fluoroscopic 
method of study and presented a roent- control and manual mampulabon, as de- 
genogram that illustrated an air-filled scnbed by Morgenstem (13) or Rousselot 
balloon in the duodenum and a bismuth- and Bauman (14), are used, this time can 


filled cap proximal to it Van Nuys (11), be shortened It is well to have an mch 
m 1921, gax'-e a prehmmary report on the or two of slack tube m the stomach so that 
use of a similar techmc but with a different it does not hug too closely the lesser cur- 


tjTpe of tube In 1927, Pnbram and 
Kleiber (12) used duodenal blockage with 
retrograde fiUmg by an opaque substance, 
and went one step farther by producmg a 
“pneumo-duodenum” m order to secure 
a double contrast image None of these 
authors has referred to an extensive ex- 
perience with his method Thus, although 
the use of a double-lumened tube to pro- 
duce duodenal obstruction and to fill the 
duodenal cap has been used before, httle 
endence has been recorded of its practi- 
cabihty or its advantages This paper 
proposes to call attention again to its value, 
to describe m detail a new and practicable 
techmc, and to report obsen^ations on a 
number of normal and pathologic cases 
Technic— The tube which I have em- 
ployed is 106 cm in length with an outside 
diameter of 6 millimeters It is divided 
longitudmallj’’ mto two lumina by a rubber 
partition, one leading to a balloon (an 


vature of the stomach, a condition which 
sometimes produces nausea The ideal 
place m the duodenum for the balloon to 
be located finally is m the third or fourth 
portion If proximal to this point, it is 
apt to be regurgitated into the stomach 
when air is mjected When in the proper 
position the balloon is slowly inflated A 
word of caution must be spoken at this 
pomt Too much air must not be used 
at first or the puipose of the examination 
ivill be defeated If enough distention is 
used to cause an undue stretchmg of the 
duodenal wall, violent reverse penstalsis 
IS imhated, with regurgitation of the bal- 
loon It IS better not to demand a com- 
plete obstruction at first because the ex- 
aminer does not alnays know when he is 
workmg m the presence of an acute lesion 
that may be made worse by too much dis- 
tention Caution must also be used when 
the banum is allowed to run in so that a 
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Fig 1 Intubation and retrograde filling m a normal 
case P, Duodenal cap T, Tube 5. Stomach B 
Balloon distended at area of Treitz 


Fig 2 A case of duodenal ulcer S, Stomach 
ivith regurgitated banum P, Tube in stomach 
P, Duodenal cap U, Ulcer niche Zni, Second 
portion of duodenum B, Balloon in fourth por- 
tion 


too sudden increase of pressure in the duo- 
denum shall not be caused I feel that an 
amount of air just sufficient to distend the 
balloon to a diameter of 2 5 cm as deter- 
mined before mtubation, should be in- 
jected at first, then the banum mixture 
allowed to run m slowly if a small amount 
of the banum escapes beyond the balloon 
more air can be introduced slowly vmtil 
one sees the opaque substance fill the proxi- 
mal duodenum Fluoroscopic observa- 
tions arc made continuously while the cap 
and the rest of the duodenum above the 
obstruction are being filled, films being 
exposed at any desired times The tube 
IS mthdrawTi after deflation of the balloon 
at the end of the examination 
Maicnal — Out-patients of the Gastro- 
mtcstmal Section and ward patients of 
the Medical Chine of this hospital were 
a\ailablc for this work All of those sub- 
jected to the special in\ estigation had pre- 
\ lousl} undergone a gastro-intestinal roent- 
gen examination by the regular method 
of the Radiologic Deparbnent of the hos- 
pital, tins making it possible to compare 
the results of the two mctliods of study 
Fortj-Uircc intubations were attempted 
on 10 patients The first IS patients were 


selected irrespective of their disease or pre- 
vious roentgenologic results, the others 
were chosen because of the mconclusive- 
ness of their original roentgenologic ex- 
ammation and the help that it was hoped 
might be secured by such a special study 
Ten of the cases must be ehramated from 
consideration in the results, six (15 per 
cent of the total number) because of fail- 
ure to get the balloon into the thud por- 
tion of the duodenum, and four because of 
improper techmc after mtubation Of 
the remaining 30 cases, 12 proved to be 
negative for any duodenal disease, while 
IS showed pathologic lesions, seven, 
duodenal ulcer (one with adhesions) , six, 
duodenal adhesions only, two, dilated 
ampulla of Vater, one, open communi- 
cation between duodenum and common 
bile duct, one, an enlarged head of the 
pancreas, and one, mesentenc occlusion 
ResuUs in Normal Cases — ^The 12 pa- 
bents m tins group were considered to have 
no duodenal pathologic lesion on the basis 
of clinical study and roubne roentgen ex- 
amination In them, retrograde filhng 
of the duodenum mth an opaque substance 
caused that organ to assume under the 
fluoroscope an appearance quite different 
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from that observed following the usual 
oral adimuistration The shape of the 
first portion corresponded more closely to 
that of a bulb than it did to that of a cap 
It had the shape of a pear, with its larger 
end or base toward the pylorus of the 
stomach, mstead of that of a nuter-hke 
cap setting on top of the gastnc antrum 
The shadow of the bulb was of a constant 
uniform density and seemed almost to be 
an extension of the antrum except for the 
sharp masure of the pylonc muscle The 
sides of this pear-shaped bulb were sym- 
metrical and the clear-cut contour of the 
organ showed no irregulanties, projec- 
tions, or mdentures The size of the bulb 
vaned with the amount of distention 
brought about in the individual case, and 
the measurements were not highly signifi- 
cant, it was possible, however, to estimate 
the pomt at which there was complete 
fiUmg without appreaable stretchmg of 
the walls, and m this way a fair idea of the 
size was obtainable Measurements were 
made on films taken m a uniform way 
dunng the exammation The width was 
determined at the widest part or base, and 
the length, from the pylonc nng to the 
beginmng of the second portion of the duo- 
denum (recognized by the pomt of maxi- 
mal narrowmg) The average width was 
4 2 cm , and the average length was 5 cen- 
timeters The second part of the duo- 
denum extended posteriorly and down- 
ward from the end of the bulb to the m- 


spite of the presence of the tube At the 
first mtroduction of the banum mixture a 
small immobile deposit was noted, which 
then gradually regurgitated toward the 
pylorus The bulb was usually retentive 
to the minimal or maximal amount of 
banum reaching it After deflation of the 
balloon the whole duodenum emptied 
quickly, with the exception of the small 
amount which remained between the folds 
of mucosa m the second part 
Results m Pathologic Cases — ^Evidence 
of pathology in the duodenum was re- 
vealed by some change in the shape, size, 
contour, or density of the roentgenologic 
shadow The most conclusive evidence 
of an ulcer was the demonstration of a 
mche, caused by the opaque substance 
fiUmg the crater of the ulcer and so givmg 
m profile a projection from the wall of the 
bulb When the right and left aspects of 
the cap were thrown mto maximal rehef 
by mampulation of the patient, the mche 
appeared as a small teat-hke projection 
with a depressed area on either side This 
appearmg on one side only made the bulb 
asymmetncal (Fig 2) Due to forced 
fidlmg the whole ulcer crater was visualized 
and its direct connection with the bulb 
shadow was usually demonstrable this 
IS often not possible by the routme exami- 
nation When the opaque substance en- 
ters the duodenal bulb slowly from the 
stomach and no obstruction exists, the 
exammer is often at a loss to know whether 


fenor genu It appeared as a cylmder of 
more or less uniform diameter throughout, 
the average width being 3 4 centimeters 
The contour of this portion was unbke 
that of the bulb, showing multiple mden- 
tures on either wall of fairly uniform shape 
that were caused by the modified valvulae 
conmventes There were no out-pouch- 
mgs or extensions from the line of the walls, 
and the shadow was of imiform density 
When this part was emptied of banum the 
arrangement of the mucosal pattern was 
seen as a lace-hke network of thm pale 
strands 

No definite degree of irntabiliD’’ ''^as ob- 
ser\'’ed in any part of the duodenum in 


he should attnbute such uregulanty to an 
mcompletely filled cap or to orgamc dis- 
ease Furthermore, when a spot of ba- 
num bes apart from the larger mass m the 
unfilled cap, and a connection with it can- 
not be demonstrated, the exammer often 
cannot determine whether or not it repre- 
sents an ulcer With the mtubation tech- 
mc these difliculties did not arise, because, 
as before stated, the bulb presented itself 
as a sohd shadow of defimte outhne and 
shape, and the filled ulcer crater showed a 
direct connection with the duodenal lumen 
Because of this, one should be able by re- 
peated exammations to determine if an 
ulcer IS heahng by obsemng a change m 
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the size of the tuche from tune to tune 
An mcisura of the duodenal wall opposite 
the ulcer mche, such as is commonly ob- 
served in gastne ulcer, was seen fluoro- 
scopically in three cases This was un- 
doubtedly due to spasm, smce under m- 
creased filhng pressure it was seen to lessen 
m depth and at times to disappear By 
routine methods such a spasm may re- 
main constant and thus be confused with 
an extrmsic disease or an actual orgamc 
constriction of the wall It was not al- 
ways possible to visuahze the ulcer crater 
in rehef, especially when it was present on 
the posterior wall, in such instances, how- 
ever, it was demonstrable with the bulb 
only partially filled, or after it had been 
emptied, as a small fleck of opaque sub- 
stance on the mucosal surface of the wall 
From this fleck were seen several small, 
short, radiatmg strands caused by dis- 
tortion of the mucosa about the edge of the 
ulcer crater This appearance was analo- 
gous to that seen when usmg the "small 
meal technic " Besides the localized 
spasm, as charactenzcd by an inasura, 
there was noted in the ulcer cases a gen- 
eral contraction of the whole duodenal 
bulb, which caused it to be somewhat 
smaller tlian normal In the ulcer cases, 
the average width was 3 7 cm and the 
average length 5 1 centimeters In addi- 
tion, some evidence of imtabihty m the 
nicer cases was observed, and this some- 
times caused a large amount of regurgita- 
tion of the banum mixture into the stom- 
ach before the cap became completely 
filled 

The presence of pen-bulbar adhesions 
often produces an irregulanty which by 
the usual method of examination may be 
taken for a deformity due to an ulcer 
This i\ as not the case mth our procedure, 
bccTiise tlic well filled niche was definitely 
charactenstic and the irregulanties of con- 
tour caused by adhesions in no way re- 
soinblcd It In the presence of adhesions 
the bulbar w all had no w ax'y' or saw -tooth 
appearance The irregular projections 
from the othennse sniootli contour were 
slnqili pointed as though held out by in- 


visible threads These areas were usually 
multiple, and no spasm or imtabdity was 
demonstrated in the cap The abihty to 
differentiate between adhesions and ulcer 
of the bulb by this techmc commends its 
use m all doubtful cases 

In the second part of the duodenum, ad- 
hesions revealed themselves by a displace- 
ment of the intestinal wall m localized 
areas The shadow appeared as an angu- 
lar projection from its contour, either 
smgle or multiple, with some shift of the 
whole image in that area m the same di- 
rection The width of the organ was 
mcreased to 4 5 cm m one case and to 4 
cm in another case, with adhesions of the 
pulhng type In another case in which 
the adhesions were of a constricting na- 
ture and affected the whole circumference 
of the intestine, the lumen was narrowed to 

2 cm in diameter In cases showmg evi- 
dences of adhesions about the second part, 
no enlargement of the parts of the duode- 
num proximal to them was observed 

The size and shape of the duodenal cap 
were changed m four cases, without anv 
irregularity m outline or contour being 
found One of them showed a small cap 

3 5 cm wide and 4 5 cm long, associated 
with a general spastic condition of the 
stomach and colon as shown by a previous 
routme study Three cases showed an 
enlarged bulb, one being due to an occlu- 
sion at the site of the mesentenc vessels, 
and the other two, to stasis of undeter- 
mmed ongin In the first case vnth a 
large bulb the latter was globular in shape 
and almost as wnde as it was long, the 
wadth being 5 cm and the length 6 5 cen- 
timeters The second part of the duode- 
num in this case w'as also enlarged to a 
diameter of 5 5 cm just proximal to the 
constneted area, which was only 1 7 cm 
wde Exaggerated penstalsis and re- 
verse penstalsis uere also noted in the di- 
lated part This was typical of an ob- 
struction as the whole proximal duodenum 
was enlarged abo\e the constriction and 
the banum remained m the dilated part 
longer than usual after deflation of the 
balloon In the two otlier cases of stasis 
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Fig 3 A case of duodenal adhesions S Stomach 
T, Tube in stomach i’nd, Second portion of duodenum 
P, Duodenal cap 3 Dilated balloon 33 Bucket 
mside of balloon A, Adhesions 


Fig 4 A case of cholec 3 ^toduodenal fistula 
5 Stomach with regurgitated banum P Duo- 
denal cap G3, Banum m gall bladder T 
Tube m second portion of duodenum H3 
Hepatic duct 


the bulb measured 4 5 cm by G 5 cm , and 
5 5 cm by 4 5 cm , respectively They 
also were globular m shape and perfectly 
smooth m outhne The second part was 
4 5 cm wide in each mstance No evi- 
dence of undue retention of banum in the 
dilated parts and no excess penstalsis oc- 
curred 

Imtabihty of the duodenum was ob- 
served chiefly m the descending part 
With the first mtroduction of the banum 
mixture m several cases a violent chummg 
and reverse penstalsis were so marked that 
none of the opaque substance was retamed 
m this portion of the duodenum through- 
out the exammation and scarcely any 
stopped in the cap but was regurgitated 
back mto the stomach Increased for- 
ward penstalsis, revealed by a contmn- 
ous effort of the mtestme to propel the m- 
flated balloon distally, also occurred Ex- 
amination by the usual banum meal tech- 
mc rarely^ demonstrates such a degree of 
imtabihty because the meal passes out of 
the duodenal bulb m finger-like masses 
which are humed toward the jejunum 
more or less in spurts, the rapidity of its 


movement not always bemg recogmzable 
Under such circumstances reverse penstal- 
sis does not occur unless there be distal 
obstrucDon, with marked stasis 
The common bile duct and nght and left 
hepatic ducts were visuahzed in one case, 
due to a fistula between the common bile 
duct or gall bladder and the duodenum 
(Fig 4) The bulb was globular m shape 
and shghtly wider than long, the banum 
shadow extended mto a small contracted 
gall bladder to its nght and into the com- 
mon bile duct and both hepatic ducts 
This method made it possible to force the 
banum mixture into these channels It 
was not possible m any other instance to 
force banum into the common bile duct — 
taken to be e%ndence that dilation of the 
duodenum alone is not sufficient to bring 
about an open commimication between the 
duodenum and the common duct 
Two cases showed a smooth-walled sac 
buddmg from the mesial surface of the 
middle of the descendmg portion of the 
duodenum These sacs were about one 
centimeter m diameter and retained ba- 
nmn after the remamder of the gut was 
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empty On account of their location they 
were thought to be due to dilated ampullse 
of Vater In one case there was defimte 
narrowing of the whole of the descendmg 
portion of the duodenum to a width of 
one centimeter Operation showed that 
this was due to the extnnsic pressiue of a 
dilated gall bladder on one side and of an 
enlarged pancreas on the other, evidenced 
by a greatly enlarged duodenal loop 

CONCLUSIONS 

1 An improved techmc is descnbed 
for the roentgenologic study of the duo- 
denum, utilizmg a newly developed double- 
lumened tube by means of which the distal 
portion of the organ is obturated and the 
proximal porbons are filled with an opaque 
substance m retrograde fashion 

2 The chief advantages of this pro- 
cedure he in the opportumty to fill com- 
pletely the first and second portions of 
the duodenum, to distend them moderately, 
and to avoid the gastnc shadow whi^ 
with the usual opaque meal may obscure 
the duodenal image in cases with the hy- 
pertomc type of stomach 

3 As a result of experience with this 
speaal method of exammation m 30 clun- 
eal cases, 12 of which were normal and 18 
pathologic, it has been demonstrated that 
sometimes certam lesions, not clearly rec- 
ognizable by the ordmary roentgenologic 
methods, may be identified 

4 In this senes of cases the techmc 
here descnbed has served to confirm the 
diagnosis of a normal duodenum in twelve, 
of duodenal ulcer m seven, to differentiate 
adhesions from ulcer m foiu, to rule out 
both ulcer and adhesions m three, to dem- 
onstrate a cholecystoduodenal fistula m 
one, a dilated ampulla of Vater m three, 
duodenal occlusion or stasis in three, and 


an enlarged head of the pancreas m one 
case 
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Ftg 3 A case of duodenal adhesions 5 Stomach 
r, Tube m stomach 2nd Second portion of duodenum 
F, Duodenal cap B Dilated balloon BB BucLet 
inside of balloon A Adhesions 


Fig 4 A case of cholecystoduodenal fistula 
S Stomach with regurgitate banum P Duo- 
denal cap GB Banum m gall bladder T 
Tube m second portion of duodenum HD 
Hepatic duct 


the bulb measured 4 5 cm by 6 5 cm , and 
5 5 cm by 4 5 cm , respectively They 
also were globular m shape and perfectly 
smooth m outlme The second part was 
4 5 cm vnde in each instance No evi- 
dence of undue retention of banum in the 
dilated parts and no excess penstalsis oc- 
curred 

Imtabihty of the duodenum was ob- 
served chiefly in the descending part 
With the first mtroduction of the banum 
mixture m several cases a violent churmng 
and reverse peristalsis were so marked that 
none of the opaque substance was retamed 
m this portion of the duodenum through- 
out the exammation and scarcely any 
stopped m the cap but was regurgitated 
back into the stomach Increased for- 
ward penstalsis, revealed by a contmu- 
ous effort of the mtestme to propel the m- 
flated balloon distally, also occurred Ex- 
amination by the usual banum meal tech- 
nic rarely^demonstrates such a degree of 
imtabihty because the meal passes out of 
the duodenal bulb in finger-hke masses 
which are burned toward the jejunum 
more or less in spurts, the rapidity of its 


movement not always bemg recogmzable 
Under such circumstances reverse penstal- 
sis does not occur unless there be distal 
obstruction, with marked stasis 
The common bile duct and nght and left 
hepatic ducts were losualized in one case, 
due to a fistula between the common bile 
duct or gaU bladder and the duodenum 
(Fig 4) The bulb was globular m shape 
and shghtly wider than long, the banum 
shadow extended mto a small contracted 
gall bladder to its nght and into the com- 
mon bile duct and both hepatic ducts 
This method made it possible to force the 
banum mixture mto these channels It 
was not possible in any other mstance to 
force banum mto the common bile duct — 
taken to he evidence that dilation of the 
duodenum alone is not sufficient to bring 
about an open commumcation between the 
duodenum and the common duct 

Two cases showed a smooth-walled sac 
buddmg from the mesial surface of the 
rmddJe of the descendmg portion of the 
duodenum These sacs were about one 
centimeter m diameter and retained ba- 
num after the remamder of the gut was 
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produce changes simulating chrome smusi- 
tis in the human Dr lyarseU and his 
assistant, Mr L M Bam. were kmd 


time the cats were divided into three 
groups for study 

Group 1 consisted of three cats which 



Fig 1 A Case 1 Radiograph of the antra at the time of the first treat- 
ment Symptoms date back four years ^ „ 

Fig 1-B Case 1 One year following first treatment Symtomaticaliy, 
much improved Illustrative of Group 1 


enough to give us their help and m this 
way we were able to dupheate their techmc 
and to elaborate upon it to suit the needs 
of this particular study As to how 
closely we could approach tissue changes 
comparable to those m chrome smusitis 
m humans, none of us knew (Fenton and 
Larsell’s work had been done entirely 
upon acute changes ) It was not known 
how long it might be possible to keep a 
cat infected, and this, with the other un- 
known factors, caused some doubt as to 
how complete our study imght be, al- 
though we did feel that we could at least 
find out what, if any, harmful changes 
imght result Twelve cats were selected 
and the nght frontal sinus m each was 
punctured and infected with a virulent 
hemolytic streptococac culture taken from 
a mastoid (July, 1932) All of the cats 
showed defimte evidence of infection withm 
a few days and two of them died as the 
result of it As before stated, it was not 
known how long it would be possible to 
maintain the infection, so we arbitrarily 
selected three weeks as the tune that 
should elapse before treatment was in- 
stituted Accordingly at the end of this 


were irradiated over both frontal smuses 
usmg the dose that we consider standard 
for the human (800 r) 

Group 2 also consisted of three cats 
which received twice the standard dose 
(1,600 r) over both frontals, the mcreased 
dose bemg given to determine what harm- 
ful results nught occur from excessive 
irradiation 

Group 3 consisted of the four remaimng 
cats wMch had been infected but were 
not irradiated These cats were used as 
controls 

One cat from each group was kiUed at 
the end of one week, a second at the end 
of three weeks, and a third at the end of 
three months, foUowmg irradiation The 
smuses were exposed for gross mspection 
and the anterior portions of the skulls were 
then placed m Zenker-formal solution 
After the membranes had hardened, they 
were rolled m wheat shock manner, 
blocked, sectioned, and stamed It then 
appeared advisable to determme the earher 
changes that might take place m the first 
few days followmg irradiation Accord- 
ingly another senes of cats was prepared 
as before and killed 24, 48, and 72 hours 
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I N 1930 our first roentgen treatment 
for chronic nasal accessory smusitis 
was given, and the results obtamed 
m this and 100 subsequent cases were 
presented before the Alumni Association 
of the Umversity of Oregon Medical School 
m 1932 (1) At that tune we were able to 
report 31 per cent S3rmptom-free, 50 per 
cent defimtely improved, and 19 per cent 
unchanged These were all chrome cases 
which had been referred by them physicians 
as cases that were considered unresponsive 
to other therapy and therefore operative 
The rationale for such treatment was 
based upon the excellent results of x-ray 
therapy upon inflammatory and hyper- 
trophic pathology elsewhere m the ^dy, 
which have been known for years to re- 
spond satisfactoniy 

The pubhcation of our first report 
aroused considerable mterest and also 
some cntiasm Fears were expressed as 
to the possibihty of damage to the skm, 
blood vessels, nerves, and even to the 
bram itself These fears could be readdy 
put at rest by referring to past expenence. 

It hanng been repeatedly proved that 
roentgen therapy m the hands of a physi- 
aan skilled m its use need cause no fear 
of damage Safety rests with the skill of 
the operator m irradiation therapy just as 
it does in surgery or any of the other types 
of therapeutics 

It was also suggested that the sense of 
smell might be impaued or destroyed 
from the effects of irradiation When one 
considers the fact that nerve tissue is the 
most resistant of all body structures to the 
effects of the x-ray (2 and 3), he need have 

* Read before the Section on Radiology at the 
Eighty-fifth Annual Session of the Amencan Medical 
AssociaUon, Cleveland Ohio June 13 1934 


httle to worry about on that score None 
of our patients has mentioned any im- 
pairment m this regard, and one, who, 
by the way, has had by far the heaviest 
irradiation of any of our senes, recovered 
the sense of smell which had been absent 
several years 

It was thought by some that an extreme 
fibrosis nught result which would make it 
difiBcult, if not impossible, to properly 
extirpate the mucous membrane if such 
should become necessary m the event that 
the roentgen apphcation failed This ob- 
jection has also been proved groundless, 
as will be pomted out later m this paper 
We were somewhat apprehensive as to 
the effect upon tooth buds m children and 
have exercised care m trying to shield them 
Thus far there has been no evidence of 
any difficulty on this score, and m chrome 
smusitis of duldren when radical surgery is 
contra-mdicated, this form of treatment 
IS particularly effective 
As to the action upon the aha and cellu- 
lar structures of the smus membranes 
following irradiation, we could not defi- 
mtely say Logically, it could be expected 
that the lymphoid tissue and lymphoid cells 
would be broken down, with some later 
fibrosis, which would tend to sclerose the 
tissues and make it difficult for the infection 
to survive or for reinfection to occur The 
shnnkmg of the membrane should then per- 
mit freer dramage of the cells 

Dr Ralph Fenton, of the Department of 
Otolaryngology, and Dr Olof Larsell, of 
the Department of Anatomy of the Uni- 
versity of Oregon hledical School, had 
just completed some experimental ivork 
on acute smusitis in cats, and they sug- 
gested that it might be possible to elabo- 
rate upon their techmc m such a way as to 
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Group 3 Atrophic types of membrane 
Group 4 Chrome sinusitis with densely 
fibrotic membranes 


but all mvolved areas are treated upon 
the same day The central ray is so di- 
rected as to produce a cross-finng of the 



Fig Z-A Case 2 Radiograph showing the antra at time of treatment 
Symptoms date bach two years 

Fig S-B Case 2 Six weeLs following uradiation Patient remams 
symptom free Illustrative of Group 1 


Group 5 Post-operative cases follow- 
mg unsuccessful radical surgery 

These are all cases of long-standmg, 
some of them datmg back as long as twenty 
years, and have been referred to us as 
patients who were defimtely not allergic 
and who had failed to respond to the usual 
types of treatment During the course of 
this senes we have developed a rather 
defmite techmc, and our results, tabulated 
upon 450 cases m which it has been possible 
to obtam follow-up data, show 36 per cent 
that are entirely reheved up to the present 
time, 55 per cent defimtely improved, and 
9 per cent that have been only shghtly im- 
proved or not helped at all 

In Group 1, consisting of chrome cases 
m which the radiograph shows a defimtely 
thickened membrane with only a small 
air-contaimng cavity, we have had our best 
results The techmc used here consists of 
120 K V P , 5 ma , 11 inch distance, 4 mm 
of alummum filter, for ten nunutes through 
a port one and one-quarter mch m diame- 
ter These factors as apphed by our 
equipment give a dose of 800 roentgens as 
measured mth the Victoreen mstrument 
with back-scattenng This dose is ap- 
phed over each group of cells separately, 


postenor ethmoid and sphenoid cells 
The eyes and the nose are carefully pro- 
tected at all times 

The foUowmg case reports are illustra- 
tive of this group 

CASE REPORTS 

Case 1 E A F , male, aged 45 years, 
was referred by his rhmologist for treat- 
ment His symptoms dated back four 
years, dunng which time he had failed to 
respond to routine therapy Radiographs 
taken on this date (March 31, 1931) 
showed bilateral thickenmg of the mem- 
branes m the antra, with hazmg of the 
ethmoids also The antra were irradiated 
and the patient failed to return until one 
year later He reported deaded improve- 
ment but still had some discharge The 
membranes, although reduced, were still 
defimtely thickened The ethmoid fields 
were still hazy A second treatment was 
given over the antra and this time the 
ethmoid areas were also mcluded (April 2, 
1932) A check-up six weeks later showed 
a defimte improvement and no further 
treatment was given Three months later 
(Aug 17, 1932) he returned for treatment 
of a carbuncle and reported that he had had 
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foUowing irradiation The membranes 
were processed as above mentioned ® 
FoUowmg the microscopic study of the 


"In the animals given the double dose there 
was m one instance some mchcation of^abnonnal 
activity of the epithelium ” 



Fig 2 A Case 1 Appearance of the antra six weeks after the second 
treatment 

Fig 2-5 Case 1 Radiograph made three months after the second treat 
ment Patient is sj-mptom free lUuslratne of Group I 


slides prepared m this experiment, Dr 
Larsell summarized the findmgs as follows 

“The effect of the \-ray treatment appears 
to be due pnmanly to an early destruction of 
the Ijnnphocytes m the infected membranes 
About 48 to 72 hours after treatment of mem- 
branes which had been mfected for several 
weeks, there appears to be an mcrease m the 
number of macrophages These are believed 
to come m response to substances released by 
the breakmg down of the lymphocytes These 
macrophages are seen to be laden with cellular 
d^bns and blood pigments It is possible that 
they also engulf bacteria 

“The membrane becomes gradually reduced 
m thickness but retams numerous plasma cells, 
polymorphs, and some histocytes After a 
we^ or more some fibrosis appears Several 
weeks after irradiation, nodule-hke masses of 
lymphocytes may be seen m some of the mem- 
branes, mdicatmg a return of lymphocyte for- 
mation 

“There is no evidence of mjury to the ciha, 
epithelium, or cellular elements other than the 
lymphocytes as the result of x-ray dosage 
The fibrosis is considered a result of the m- 
flammatory process, and the mcreased number 
of histocytes unmediatelj followmg the infec- 
tion 

’ For the technic used throughout this work we refer 
the reader to Fenton and Larsell’s article (4) 


While this work has given us valuable 
information leadmg to a better under- 
standing of how these tissues react to ir- 
radiation we felt that the results were not 
exactly comparable to what imght be ex- 
pected chmcally, as we were forced to give 
heavy urachation in the presence of acute 
and in some cases fulmmatmg infection, 
which, of course, we would not do in 
treating a human By this we do not wish 
to infer that roentgen therapy is contra- 
mdicated m acute smusitis, but m such cases 
the dose must be kept considerably lower 
We realize that the experimental work 
here reported does not begin to tell the 
entire story and we have no doubt that 
with the knowledge gamed m this senes, 
further studies along this line should give 
more complete information Hanng m a 
measure estabhshed the background of the 
rationale of roentgen therapy in this field, 
a report of the chmcal results obtamed by 
this method should prove to be of mterest 
Our clinical experience is based upon a 
senes of 700 cases which may be roughly 
dinded mto five groups, as follows 

Group 1 Chronic infection with hyper- 
trophic membranes 

Group 2 Cases havmg polypi or c>sts 
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repeated fractional doses in which we have 
given one-sixth of the standard 800 r dose 
every week for a period of six weeks 


CHRONIC SINUSITIS 

now subside more or less spontaneously ^in^a 
few days’ tune, although he still has some 
nasal discharge at tunes It is possible 



Fig 6-A Case 4 Radiograph at the tune of treatment showing evidence of a 
pansmusitis History of nasal discharge, sinus bronchitis, and recurrent head 
colds dates back many years 

Fig 6 B Case 4 Check up film made ten months following irradiation Pa- 
tient reports marked clinical improvement Illustrative of Group 4 


In Group 4, m which we encounter rather 
densely fibrotic membranes, we have found 
rather vanable results Some of these 
cases which appeared at the outset to 
present but httle hope of result have re- 
turned free of symptoms, and radiographic 
check-up has shown an antrum of normal 
appearance Others show varymg degrees 
of improvement, and still others show no 
changes at all 

Case 4 This was a physiaan, aged 45 
years, who stated that for a penod of years 
he had never been free from nasal discharge 
of varymg degrees of seventy, and that 
every fresh cold preapitated an acute 
sinus flare-up, requiring loss of tune of 
from several days to a week Radiographs 
showed a chrome pansmusitis He was 
irradiated on July 22, 1931, and obtamed 
marked rehef, but still had occasional dis- 
charge He did not return until Apnl, 
1932, at which tune the radiograph showed 
no appreciable change The ethmoids 
were treated on this date A recent con- 
versation with him brought out the state- 
ment that he has had no acute flare-ups 
since the first treatment, that nose colds 


that further treatment might produce addi- 
tional benefit m this case 

In Group 5 we have also found some 
vanation For the most part these pa- 
tients present smuses that are practically 
occluded with dense fibrotic scar tissue 
and very httle, if any, change can be de- 
tected foUowmg irradiation, although the 
patient frequently states that he is cluu- 
cally improved Except for the variations 
above noted, our techmc is fairly standard 
As before mentioned, the full dose is 
given at one visit, and the patient is 
asked to return m two months for a 
recheck The usual reaction is that of 
stimulation at first, productive of mcreased 
discharge, which persists for from several 
days to a week, and then gradually sub- 
sides A few cases have had an mcreased 
swelhng of the membrane, produang oc- 
clusion of the ostium, necessitatmg punc- 
ture and washmg This, however, has 
been a rather rare compheabon A few 
cases have reacted m an opposite manner 
m that the discharge has completely ceased 
withm a few hours 

In those cases suffenng from secondary 
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no further evidence of sinus involvement 
A film made on that date showed the 
smuses to be clear 


Cases V C , female, aged S years, was 
referred by a pediatnaan, because of 
chrome sinus involvement with a severe 



Fig 4 A Case 3 The patient was a child eight years of age History of 
discharge and severe sinus bronchitis dates back sis months 

Fig 4-B Case 3 Radiograph made seven months after uradiation when 
patient returned with n hooping cough Radiograph shows the antra clear except 
for a polyii or cyst in the floor of the nght maxillary Illustratjve of Group Two 


Case 2 C B , female, aged 40 years, 
was referred by her mtermst vith a com- 
plaint of chrome nasal discharge, headache, 
and general malaise Smus mvolvement 
had been known for two 3 '^ears, but there 
had been no recent treatment Irradia- 
tion was gn'en on December 20, and the 
patient noted an increased discharge for 
SIX days, whereupon it gradually subsided 
and finally ceased entirely approximately 
ten days followmg treatment A recheti 
on February 2 showed both antra to be 
clear and Ae patient reported complete 
recovery as far as her previous symptoms 
were concerned More recent mquir>^ has 
ehcited the information that she is still 
symptom-free 

In Group 2, in cases in which polypi or 
dental C 3 ^ts are present, we have had no 
appreciable results except m a few 
cases that are still under observation, m 
these, the pclj^n have been excised and 
uradiation has been given m an attempt to 
abort a further development Thus far 
the work appears to be veiy encouragmg 
The followmg case may be of some interest 
in this regard 


smus bronchitis At the tune of the 
treatment (Sept 7, 1933) both smuses 
were opaque, and radiographically sug- 
gested an acute mvolvement although the 
histor)’^ of the discharge and bronchitis 
dated back six months She failed to 
report back to the pediatnaan or to our 
office at the stipulated two month’s mter- 
val On April 19, she was returned by her 
mother, who complamed that she was no 
better than at the tune of her first nsit 
Questiomng developed the fact that she 
had shown marked improvement within a 
week after treatment and that her dis- 
charge and bronchitis had subsided en- 
tuely withm a month She had developed 
anolier severe cough ten days before this 
last visit, which followed an acute rhmitis 
Radiographic check-up shon ed both antra 
to be entirely dear except for a small 
cyst in the inferior angle of the nght an- 
trum She was referred back to her 
physiaan, who diagnosed whooping cough, 
and there has been no dex elopmg evidence 
of sinus invoh^ement 

In Group 3 the atrophic type of smusitis 
has shown response, in some cases, to 
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5 Complete co-operation of the refer- 
rmg physician and roentgenologist, with 
proper selection of cases, should result 
m a higher percentage of cures 
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DISCUSSION 

Dr a U Desjardins (Rochester, 
Minn ) This conunumcation by Dr 
Butler and Dr Woolley is most mterestmg 
because it tends to show that mflammation 
of the paranasal smuses, hke inflammatory 
processes of different kmds elsewhere m the 
body, IS distinctly amenable to radio- 
therapy One pomt espeaally mterests 
me, and this is the description by Dr 
Larsell of the pathologic changes which he 
found in sections of infected smus tissue 
treated with roentgen rays The fact 
that the primary effect of the rays was an 
early destruction of lymphocytes infiltrat- 
ing the infected membranes agrees with 
many other observabons, experimental 
and chnical, which have been made m the 
past, and all of which tend to show that 
the first and mam effect of irradiabon on 
inflammatory processes is to desboy m- 
filbatmg lymphocytes This is undoubt- 
edly and necessarily accompamed by 
hberation of anti-bodies, ferments and 
other protecbve substances which these 
mfilbatmg lymphocytes may have con- 
tamed, and IS followed by an mcrease m 
phagocytosis The desenpbon of these 
changes given by Dr Larsell absolutely 
confirms this sequence of events 
Another pomt which mterests me con- 
siderably IS the doses of roentgen rays 
vhich Dr Butler and Dr Woolley have 
used in treabng paranasal smusibs in 


human beings I take it for granted that 
the dose of 800 roentgens, menboned m the 
paper, means 800 roentgens measured on 
the skm (that is to say, with scattermg) 
This would correspond to a dose of ap- 
proximately 500 roentgens measured m 
air If this assumpbon is correct and if 
we take mto account the fact that para- 
nasal smusibs IS usually a chrome m- 
flammatory process, although it is char- 
acterized by occasional flare-ups, such a 
dose corresponds with the doses known to 
be effecbve m many other chrome m- 
flammatory processes 

I am also impressed by the fact that one 
or, at most, two irradiations have been 
found sufiiaent to nd pabents of this 
distressmg condibon A mmor pomt 
which might be menboned is the mcrease 
m secrebon which has been described as 
foUowmg irradiation and which is replaced 
later by dimmished secrebon No doubt, 
the mcrease m secretion is due to the 
effect of the rays on the mucus-produemg 
epithehal cells It is well known that 
epithehal cells havmg the property of 
secretmg mucus, undergo, after irradia- 
bon, mucoid degeneration, vnth mcreased 
secretion — it may conbnue for a number 
of days and be followed by reduebon m the 
amount of secretion In every respect, 
therefore, the experiences of Dr Butler 
and Dr Woolley, both on experimental 
animals and on human bemgs, agree with 
what IS known to occur m many other 
forms of mflammabon Their report 
should lead to a revision of our ideas con- 
cermng the treatment of smusibs and, as 
speaahsts make use of it, should prove a 
boon to many sufferers 

I t hink if the dose is somewhere between 
three-fourths and four-fifths of an ery- 
thema dose, I should be mchned to use 
more filter and more voltage In deahng 
with mflammabon of the sphenoid smu- 
ses, which are fairly deep, too small a 
dose may not be so effecbve 

Dr Ralph A Fenton (Portland, Ore- 
gon) Otolaryngologists are much mter- 
ested m Dr Woolley’s fine piece of re- 
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symptoms defimtely ascnbed to sinus in- 
fection, there has been a very gratifying 
response Headaches, bronchitis, neuritis, 
and other minor complamts haA^e cleared 
up, even m cases m which there was not a 
complete resolution of smus pathology at 
the tune the recheck was made In the 
large majonty of cases one treatment has 
been suffiaent to gam satisfactory results, 
although many have required a second ex- 
posure m from two months to a year’s 
tune One post-operative patient has re- 
ceived five treatments scattered over a 
penod of three years and dunng the past 
year has remamed quite comfortable It 
has been our good fortune to escape 
sequelae of a senous nature throughout 
this senes, and, with the exception of two 
or three patients, none has lost any tune 
from his work as the result of the treat- 
ment 

Our records show seven cases that have 
come to surgery foUoivmg failure to secure 
rehef from roentgen therapy Fenton re- 
ports two cases of chrome maxillary smusi- 
tis who received irradiation over one an- 
trum, one month pnor to bilateral extupa- 
tion m an effort to determine the com- 
parative changes m the membranes Of 
this total of seven known cases we have 
received pathologic reports on six, and a 
careful comparison of the shdes shows but 
httle change from the usual findmgs m 
similar, non-irradiated membranes Here 
again was noted a return of lymphocytes m 
some of the membranes removed several 
months following irradiation, as was seen 
m some of our cat membranes This 
bnngs up the question as to whether or 
not we might have succeeded had we given 
further irradiation at mterrals over a 
longer period of tune, thus providing fur- 
ther breakmg down of lymphocytes and 
restimulation of histocytic mvasion Two 
post-operatiA'’e membranes showed a con- 
siderable number of small cysts scattered 
throughout, and it appears that further 
uradiation of this type would give no 
additional benefit In none of these mem- 
branes were there any eiudences of damage 
to the normal cell structures, and the sur- 


geons reported that there was no difficulty 
encountered in the removal of the tissues 
This was also found to be true in the 
irradiated cat membranes 
Hegardmg our selections of dosage, we 
have found far better results m cases given 
smgle, fuU doses than in those in which 
fracbonal dosage was employed We have 
further learned the necessity of treating 
aU the mfected areas at one time, thereby 
ehmmatmg as much as possible the tend- 
ency toward reinfection from untreated 
foa We have occasionally seen a shght 
erythema develop over the site of irradia- 
tion, but this has subsided without fur- 
ther difficulty 

In conclusion, we wish to place especial 
emphasis upon the fact that while we have 
stated rather positively that no harm has 
resulted from roentgen apphcation m this 
senes, we do not wish to leave the im- 
pression that the procedure is without 
danger Roentgen therapy should not be 
attempted by any pbysiaan who is not well 
expenenced m that field Skm tolerance 
and proper filtration must at all times be 
kept m mmd, and repeat treatment must 
not be given until a safe mterval has 
elapsed Senous and irreparable damage 
may result through careless or unskilled 
apphcation of the roentgen ray Of equal 
importance is the matter of diagnosis, and 
we should like to particularly stress the 
necessity of complete co-operation between 
the referrmg physician and the roentgen- 
ologist, m order to avoid treatment of cases 
m which roentgen therapy is defimtely 
contra-mdicated 

SUMMARY 

1 Roentgen therapy has a definite 
place m the treatment of chrome para- 
nasal smusitis m properly selected cases 

2 The rationale for such therapy has 
been estabhshed 

3 There is no damage to normal 
structures, when properly apphed 

4 Failure of roentgen therapy m no 
way mterferes with subsequent surgery, 
should the latter become necessaiy 
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recommended, may get mto the greedy 
hands of irresponsible and untramed quacks 
and irregular practitioners 

Dr G A Robinson (New York) I 
wish to congratulate the Doctor on givmg 
us an added method of treatment m 
chrome smusitis There is a tendency 
(and I think nghtly so) to do less radical 
surgery m nasal smus disease 
We have used radium in a great many 
cases of polypoid ethmoiditis, with en- 
couragmg results The method was 
started several years ago by Dr Sluder and 
Dr Lyons 

In polypoid ethmoiditis, Dr Woolley 
reports his results as not so good as in the 
thickened membrane of the antrum and 
frontal smus One can dehver with the 
radium capsule as great a dose as one cares 
to give It is difficult to apply a dose 
from a radium tube mto a maxiUaiy an- 
trum, and we cannot use the time-consum- 
mg method of treatmg the smuses extern- 
ally with radium packs We have tned it 
m a few cases and found chmeal improve- 
ment 

1 

Dr John D Osmond (Cleveland, Ohio) 

I wish to congratulate Dr Butler and Dr 
Woolley on this presentation It is a step 
forward 

I wish to give one caution m regard to 
the treatment of any case that is fauly 
acute and has retained pus I began this 
treatment before 1922 and reported it at 
the 1922 Los Angeles meetmg of the 
Amencan Roentgen Ray Soaety It was a 
small senes, but I spoke a word of caution 
at that time — when the antrum or other 
infected sinus is not properly dramed, 
one should not treat it It must be washed 
out first At that tune I did not think 
that chrome smusitis would do well, but 
I have smee changed my mmd We have 
treated about 250 cases with comparable 
results 

Dr G E Pfahler (Philadelphia) 
I, first of all, want to congratulate Dr 
Woolley and his colleagues on this presen- 


tation It was one of the most important 
presentations we have had because the 
field is so very large I also think that we 
are fortunate m havmg Dr Fenton and Dr 
Desjardms open this discussion 

I have not treated many cases of para- 
nasal smusitis Most of the cases I have 
treated have been m physiaans, one of 
whom was myself Havmg suffered from 
paranasal smusitis for approximately fifty 
years, and bemg m better condition now 
than I have been at any time during that 
period, I can speak rather feehngly 

I have not used the large doses We 
have used high voltage x-rays, 0 5 mm of 
copper filtration, and 25 per cent surface 
dose, giving the treatment at one time 
through the smuses anteriorly, protecting 
the eyes, eyebrows, and hps Then per- 
haps a week later, we treat laterally on one 
side and then on the other side It does 
seem to me, theoretically, that that hne of 
treatment ought to give us better results 
than all of this treatment m one dose 

Dr Ivan M Woolley (closmg) I 
wish to thank the gentlemen who discussed 
this paper, especially Dr Desjardms and 
Dr Fenton, the latter of whom left his own 
Section to come here for that purpose 

We have not at any tune held that this 
type of treatment was a cure-all for all 
types of smus conditions We beheve it 
has a defimte place m the field of smus 
therapy, that with further expenence it 
wiU defimtely find its level, and that by this 
means we wiU be able to offer relief to many 
patients who at the present tune are not 
bemg reheved 

As far as the caution about treatmg acute 
cases IS concerned, it is a pomt weU taken 
We do not treat acute cases m their 
fulminatmg stage but wait until they are 
m the sub-acute stage 

The matter of diagnosis is extremely im- 
portant and it IS our hope, as the work de- 
velops, that co-operation between the 
otolaryngologist and the radiologist may 
be productive of a greater percentage of 
cures m these particular types of cases 
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search, which arose froin our cnticistn of 
chmcal results reported by Dr Butler and 
Dr Woolley two years ago before the 
Oregon Academy of Ophthalmology and 
Otolaryngology We asked then what 
happened to these inflamed mucosal sur- 
faces after irradiation, they told us of cer- 
tam percentages, gratifymgly high, of 
chmcal betterment, and of unproved radio- 
graphic evidence They were, however, 
unable to tell us what took place in the 
tissues, until microscopic exammation of 
these cat membranes, infected after our 
techmc 

Prof Larsell and I have elsewhere re- 
ported on the examination of chrome cat 
membranes, and of certain human mem- 
branes, one month and six months after 
irradiation It need not be emphasized 
to this Section that therapeutic use of the 
roentgen ray does not stenhze sinus mem- 
branes, they become swollen, often to 
such an extent (pomted out long ago m 
Vienna) as to cause annoymg pressure 
symptoms from retamed secretion Then 
the killed lymphocytes are earned away by 
an inrush of phagocytic connective cells, 
with resultant local accumulation of im- 
mune substances, mcreased blood supply, 
and eventual fibrotic changes, without 
damage to epithelial structures 

This is all very well, if the membrane 
treated contams plenty of round cells to 
kill What of the highly edematous mem- 
brane full of plasma cells, or the membrane 
aheady thick and fibrous? Either of these 
may contam numerous mihary to pea- 
sized abscesses or cysts, which will re- 
main untouched by the nradiation Either 
condition will look dark m the radio- 
graph So also will a syphihtic thickemng 
of the mucosa, so will a beginmng adeno- 
caremoma 

A word of wanung must be sounded lest 
roentgenologists proceed to use this 
method indiscrmunately, on the recommen- 
dation of general practiUoners and pedia- 
tnsts, or on their own Eveiy case, as 
Woolley states, must be checked before 
and after by a competent otolaryngologist, 
otherwise much trouble may ensue 


Let me say ako that this treatment is no 
guarantee agamst recurrences VTien foul 
dental roots are responsible for antral dis- 
charge, when allergic sensitiveness con- 
tinues to block ethmoidal drainage and 
favor reinfection, when fibrobc mem- 
branes contam mrulent streptococci in 
multiple abscesses surrounded by networks 
of new capiUanes, we have repeatedly ob- 
served, chmcally and under the micro- 
scope, that patients who have expenenced 
temporary rehef from roentgen-ray treat- 
ment of the sinuses ivill have recurrences 
that reqmre both medical and surgical 
measures for permanent cure Properly 
performed radical surgery is followed by 
regrowth of normal cihated mucous mem- 
brane One wonders whether, after thera- 
peutic irradiation, the thickened and fibro- 
tic membrane will in later years be as safe 
and as useful as the new, thm, and healthy 
membrane found after surgery is ade- 
quately done 

We have nothmg but praise for the 
modesty of Dr Woolley's conclusions, for 
his mdustry and his patience, but we 
would like further reports after the lapse of 
several years Reports from Hamburg 
and Vienna were not so encouragmg, when 
reported m Germany m 1927 Our labo- 
ratones welcome further research along 
this hne, and we would suggest that 
animals kept infected for several months 
would afford a pretty good entenon of the 
eventual measure of repau m similarly 
chrome human cases After all, the simple 
round-cell infiltrative type of smusitis is 
that which yields most readily to ordmary 
measures Here, Dr Butler and Dr 
Woolley have had their best results, how- 
ever, they still consider this an experi- 
mental procedure 

There is real danger, however, that 
cytologic exammation of sinus washings, 
hpiodol mjection, and careful rhmologic 
study will be omitted by some radiologists 
who wall attempt this method on any one 
who says he has "sinus trouble" or shows a 
shghtly darkened smus plate This Sec- 
tion should look well to the danger that 
this valuable method, if mdiscnmmately 
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recommended, may get into the greedy 
hands of irresponsible and untramed quacks 
and irregular practitioners 

Dr G A Robinson (New York) I 
vash to congratulate the Doctor on giving 
us an added method of treatment in 
chrome smusitis There is a tendency 
(and I think nghtly so) to do less radical 
surgery m nasal smus disease 
We have used radium in a great many 
cases of polypoid ethmoiditis, with en- 
couragmg results The method was 
started several years ago by Dr Sluder and 
Dr Lyons 

In polypoid ethmoiditis, Dr Woolley 
reports his results as not so good as in the 
thickened membrane of the antrum and 
frontal sinus One can dehver with the 
radium capsule as great a dose as one cares 
to give It IS difficult to apply a dose 
from a radium tube mto a maxillary an- 
trum, and we cannot use the time-consum- 
mg method of treatmg the smuses extern- 
ally with radium packs We have tned it 
in a few cases and found chmeal improve- 
ment 

« 

Dr John D Osmond (Cleveland, Ohio) 

I wish to congratulate Dr Butler and Dr 
Woolley on this presentation It is a step 
forward 

I wish to give one caution m regard to 
the treatment of any case that is fairly 
acute and has retamed pus I began this 
treatment before 1922 and reported it at 
the 1922 Los Angeles meetmg of the 
American Roentgen Ray Soaety It was a 
small senes, but I spoke a word of caution 
at that time — when the antrum or other 
infected smus is not properly dramed, 
one should not treat It It must be washed 
out first At that tune I did not thmk 
that chrome sinusitis would do well, but 
I have smee changed my mind We have 
treated about 250 cases with comparable 
results 

Dr G E Pfahler (Philadelphia) 
I, first of all, want to congratulate Dr 
Woolley and his colleagues on this presen- 


tation It was one of the most important 
presentations we have had because the 
field is so very large I also think that we 
are fortimate m havmg Dr Fenton and Dr 
Desjardms open this discussion 

I have not treated many cases of para- 
nasal sinusitis Most of the cases I have 
treated have been m physiaans, one of 
whom was myself Havmg suffered from 
paranasal smusitis for approximately fifty 
years, and bemg m better condition now 
than I have been at any time durmg that 
penod, I can speak rather feehngly 

I have not used the large doses We 
have used high voltage x-rays, 0 5 mm of 
copper filtration and 25 per cent surface 
dose, givmg the treatment at one time 
through the sinuses anteriorly, protectmg 
the eyes, eyebrows, and hps Then per- 
haps a week later, we treat laterally on one 
side and then on the other side It does 
seem to me, theoretically, that that hne of 
treatment ought to give us better results 
than all of this treatment m one dose 

Dr Ivan M Woolley (closing) 1 
wish to thank the gentlemen who discussed 
this paper, espeaally Dr Desjardms and 
Dr Fenton, the latter of whom left his own 
Section to come here for that purpose 

We have not at any time held that this 
type of treatment was a cure-all for aU 
types of sinus conditions We beheve it 
has a defimte place m the field of smus 
therapy, that with further expenence it 
will deWtely find its level, and Hiat by this 
means we will be able to offer rehef to many 
patients who at the present tune are not 
bemg reheved 

As far as the caution about treating acute 
cases IS concerned, it is a pomt well taken 
We do not treat acute cases m their 
fuhnmatmg stage but wait imtil they are 
m the sub-acute stage 

The matter of diagnosis is extremely im- 
portant and it IS our hope, as the work de- 
velops, that co-operation between the 
otolaryngologist and the radiologist may 
be productive of a greater percentage of 
cures m these particular types of cases 



IRRADIATION OF RADIOSENSITIVE TUMORS' 

By MAX KAHN, M D , BaUwiore, Md 


I N a study of radiosensitive tumors it 
may be of mterest to reTuew one or two 
cases living for a number of yenrs that 
had mahgnant tumors and that were 
treated with the roentgen ray Patients 
are from tune to time referred for roentgen 
therapy who either have an moperable 
tumor, or a large tumor which is in- 
accessible to operation, or for palliative 
treatment It is gratifymg to find that 
the results m some of these hopeless cases 
are excellent, the patient remaimng chni- 
cally well for years 

Therapeutic roentgen rays have been 
used for some years as a diagnostic agent 
in identifymg the pathology of certain 
vaneties of tumors Desjardms (1), who 
has rather thoroughly reviewed this 
method of studymg tumors, states that 
the specific sensitiveness of each kmd of 
cell is the dommant smgle fact of radi- 
ology and should be recognized as a law 
This sensitiveness appears to be related 
to the natural life cycle Thus the l}Tnpho- 
c}’tes, the metabolic cycle of which among 
human cells is the shortest, are also the 
most radiosensitive, and the nerve cells, 
the life cycle of which is the longest, are 
also the most resistant to irradiation 
WTien, accordmg to theu radiosensitive- 
ness, certam cells or group of cells are 
exposed to a sufliaent dose of roentgen 
rays or radium, the first perceptible effect 
IS an alteration or senes of changes m the 
nuclear portion, or genetic mechanism 
of the cells Collectively, these changes 
are charactenzed by the arrest of mitotic 
division and by a partial or complete 
degeneration of the cells, mdindually, by 
disorganization and fragmentation of the 
nuclear chromatin, iracuolar degeneration 
of the protoplasm, rupture of the cell, and 
scattering of the fragments of chromatin 
from the nucleus among the cells which 
remam mtact He further states that 

1 Tq be presented before the Radiological Societj of 
North America, December 1934 


m many cases biopsy need not be done, 
but that correlation of the chmcal, ph}'si- 
cal, roentgenologic, and radiotherapeutic 
endence may often settle the diagnosis 
without a biopsy, or m the face of in- 
conclusive or confhctmg pathologic ob 
sensations 

Ewmg (2), m 1929, classified tumors in 
decreasing order of radiosensitivity as 
follows (1) lymphoma, (2) embryonal 
tumors, (3) cellular anaplastic tumors, 
(4) basal-ceU carcmoma, (5) adenoma 
and adenocarcmoma, (6) desmoplasbc 
tumors, such as squamous carcmoma and 
fibrocarcmoma, (7) fibroblastic sarcoma, 
osteosarcoma, and neurosarcoma Blood- 
good (3), m 1930, pubhshed an excellent 
rexnew of radiosensitive tumors, calhng 
attention to the advantages of both sur- 
gery and radiation m the treatment of 
certain types of them 
In a review I made of some soft struc- 
ture tumors (4), fibromas or fibrosarcomas 
were found to be radiosensitive or slow 
growmg, and to fall mto the group of mod- 
erate curabihty One case of fibromyxoma 
of the antrum and nares, and another case 
of fibromyxosarcoma mvoh-mg the antrum 
and ethmoidal region treated with the 
deep roentgen ray, are up to the present 
tune clmically well five and fii^e and a 
half years, respectively In 1933, 1 pub- 
hshed a review of bone tumors which were 
more or less radiosensitive (5) Included 
in the radiosensitive group is the giant- 
cell tumor, particularl)'^ the variant tyqie 
Cases of cure with the roentgen ray of 
this tyqie of tumor have been reported 
Chondroma is partly radiosensitive, fol- 
lowmg roentgen therapy, it may recalafy, 
become arrested and remam qmescent 
for many years Of the mahgnant tu- 
mors, Eiving’s sarcoma and chondroblastic 
sarcoma are radiosensitive, secondarj' 
chondromyxosarcoma and metastatic 
carcmoma are partly radiosensitix'c In 
multiple myeloma, roentgen therapy is of 
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Fig 1 Case 1 Primary cancer of the breast 
with retraction of the nipple, palpable tumor in the 
breast, and enlarged lymph node in the axilla 
The skm was red Case of carcinoma en cutrasse 


Fig 2 Case 1 Film taken three months after the 
patient had received roentgen therapy The mpple 
was reformed, the tumor and lymph node were not 
palpable Redness of the skm disappeared The pa- 
tient IS living, and there has been no recurrence of the 
tumor almost three years later 


value, and in some cases considerable 
regression and partial recalcification have 
been obtained 

Cancer of the breast has been found to 
respond well to roentgen therapy Qmdc 
(6) reports a case of cancer of Ae breast 
that was treated with the roentgen rays 
alone, and is hving and climcally well for 
14 years In our expenence roentgen 
therapy has been used ohjefly m post- 
operative cases after metastasis had de- 
veloped From 1922 to lUSS, a period of 
11 years, 148 patients were treated for 
cancer of the breast These can be di- 
vided mto the followmg three groups 
Group I, post-operative, consisting of 130 
cases The majority of the patients m 
this group were referred for deep therapy 
after metastasis had developed the aver- 
age duration of hfe of 67 per cent of them 
was two years The percentage who hved 
for three years or longer was about 33 
per cent Group II, 15 cases, all of whom 
were inoperable and with metastasis Their 
average duration of hfe was 15 months 
Group III, 3 cases, all of whom had pn- 
mary operable cancer of the breast This 
latter group while small m number is of the 
greatest interest In this group, one 
patient was under observation for 18 


months, another two years, and a third 
almost three years These patients, who 
received no other treatment exceptmg 
roentgen therapy of 200 K V , responded 
excellently to radiation The tumor m the 
breast and the enlarged axillary glands 
rapidly disappeared, and up to the present 
time there has been no recurrence 

One particularly mterestmg case, hvmg 
almost three years smce treatment and 
chmcaUy well so far as the breast is con- 
cerned, IS here reported 

Case 1 White, aged 62 years, married, 
had a large ovarian cyst removed six years 
ago The chmcal history was otherwise 
essentially negative Roentgenograms of 
the skull, chest, spme, and pelvis were 
negative for metastasis However, the 
chest revealed dilatation of the arch of the 
aorta and an enlarged heart The patient 
was seen m the early part of December, 
1931, by Dr Bloodgood, who found' on 
exammation a retraction of the nght 
mpple, and edema of the skm, with red 
streaks on it to the mner side of the mpple 
There was a lump m the breast and a 
palpable lymph node m the nght axiUa 
The diagnosis was a large infiltratmg 
scirrhous carcmoma of the nght breast, 
clinically mahgnant because of retraction 
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of the mpple and tumor It was pro- 
nounced carcmoma dermatitis, begmmng 
carcinoma en cmrasse The left breast 


breast practically disappeared as well as did 
tte tumor also, the nipple began to re- 
form Three months later, a second course 



Fig 3 Case 2 Large metastatic retropentoneaj sarcoma three months 
after surgical removal of the right testicle for embryonal type sarcoma Pres- 
sure of this mass mterfered inUz the filling of the pylorus and duodenum and 
displaced the transverse colon doimivard FollowiDg deep roentgen therapy 
the tumor disappeared The patient is climcallj well, there hanng been no 
recurrence of the tumor after eleven years 


had a mass of the mastitis type m the 
center beneath the mpple and areola 
There were no palpable lymph nodes m the 
left axiUa The patient was treated 
through the following four portals of 
entry anterior, posterior, nght and 
left lateral, covenng both the breasts, 
axihse, supraclavicitlar region and the 
mediastmum, receivnng 625 r umts over 
each portal or a total of 2500 r units Soon 
after treatment the erythema of the nght 


of 2500 r umts was given similar to the 
first At this time the nipple had re- 
formed and the tumor in the breast and 
the lymph node m the avdla had com- 
pletely disappeared In answer to a follow- 
up letter, the patient wntes under date 
of Aug 24, 1934, as follows “My nght 
breast seems perfectly normal, never giving 
me any trouble whatever IMy heart is 
giving me some trouble ” Sampson Hand- 
ley (7) states that 70 per cent of all 
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patients coming to operation have intra- 
thoracic mvolvement Surgeiy, radium, 
and the roentgen ray are all used in the 
treatment of cancer of the breast and a 
combmation of all three has to be used m 
certam cases Cancer of the breast is a 
radiosensitive tumor and m my expenence 
the roentgen ray offers much alone In 
the few cases of primary cancer of the 
breast m which I have used it alone, the re- 
sults have been encouragmg It has an ad- 
vantage over other methods m bemg able 
to cover a large field, bemg able to mclude 
at the same time and m one treatment the 
breast, mediastinum, and the lymph nodes 

As a rule, the more mahgnant the tumor 
the more radiosensitive it is likely to be, 
for example, lymphosarcoma, Hodgkin’s 
disease, and embryonal cell tumors Tu- 
mors of the testicle (embryonal cell type) 
are espeaaUy radiosensitive and highly 
mahgnant, frequently metastasizmg to the 
abdomen There are, however, exceptions 
as to their curabihty, the following case 
bemg an example 

Case 2 White, male, aged 42 years, 
mamed, entered the hospital m July, 1923, 
complaimng of pain m the nght lumbar 
region which radiated to the nght ureter 
On exammation, the left testicle was found 
to be apparently normal the nght testicle 
was absent There was a large sphencal 
mass in the abdomen which seemed to be 
fixed and very ngid When palpatmg the 
kidney area on either side, ^e mass was 
near the mid-hne and did not move 
Roentgen exammation of the chest was 
negative Roentgen exammation of the 
gastro-mtestmal tract revealed difficulty 
m filhng the pylorus and duodenum due to 
pressure of an extra-gastnc tumor and 
displacement downward of the transverse 
colon due to pressure An exploratory 
operation revealed a large mass, nodular m 
character, beneath the peritoneum There 
was no glandular enlargement It was 
impossible to move this mass freely or 


to trace a direct commumcation with the 
kidneys The mass seemed so large and so 
near the large blood vessels, that it was 
considered madvisable to attempt to re- 
move it No glands could be obtamed for 
diagnosis From the previous history the 
mass was thought to be a mahgnant 
metastatic tumor, although it was im- 
possible to obtam a section A section 
from the nght testicle removed in March, 
1923, revealed an embryonal type sarcoma 
The patient was given deep roentgen 
treatments over the abdomen through 
several ports of entry dunng the months 
of August, September, and October, 1923, 
and also m October, 1924, but none smce 
The mass m the abdomen had completely 
disappeared and the patient was chmcally 
well followmg the last treatment He was 
seen five years later and at that time there 
was no recurrence of the mass and he was 
chmcally well In reply to a follow-up 
letter the patient wntes on Aug 16, 1934, 
now eleven years smce roentgen treat- 
ment, as follows “I feel well and am able 
to attend to my work There is no recur- 
rence of the tumor m my abdomen ” This 
case illustrates an exceptionally favorable 
result obtamed by deep roentgen therapy 
m a highly mahgnant metastatic tumor 
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THE TREATMENT OF EPITHELIOMA OF THE SKIN 


By GEORGE E PFAHLER, M D , Sc D 


atid JACOB H VASTINE, M D . Phladelpha 


=||=HE treatment of epithelioma of 
11 the skin is a subject that cannot 
be Ignored even though it involves 
the form of cancer that is most easily 
controlled There are still approximately 
four thousand deaths from cancer of the 
skm m the United States each year, a 
total and absolute waste of hfe for which 
there is no reasonable excuse Forty years 
ago, the cure of a cancer of the skin was a 
real accomphshment 


cancerous lesions and the early cancers 
skillfully and thoroughly from the begin- 
ning so as to prevent the development of 
cancer, or, if it has already developed 
when the patient comes imder the care of a 
physiaan, so that the patient can be gotten 
entirely well and thus ehminate this type of 
quack 

The Treatment of Pre-cancerous Le- 
sions — It IS general ^owledge that cancer 
never begins m normal tissue, and certamly 



Fig 1 W G male, age 83, referred by Dr tV H Good May 26 1927, on account 
of an epithelioma mvolving the lower eyehd and extendmg toward the inner canthus, of 
four years’ durabon Treated by radium surface apphcabon with thorough protection 
of the eye eye lashes, and eyebrow no scar Well over seven years 


This report is based upon a study of 
1,713 epithehomas of the skm occumng 
m 1,385 pnvate patients treated durmg the 
last 34 years Of this number, 1 7 patients 
died of the cancer, we beheve because they 
came too late To-day if all the knowledge 
that IS now available is utilized skillfully, 
practically all cancers of the skin can be 
prevented, and if they are treated reasonably 
early, while the disease involves only the 
skm, practically all of them should be 
cured This fact is not suffiaently appre- 
aated 

Among the laity, cancer of the skin is 
just as much cancer as is that mvohmg 
any other part of the body, and the quacks 
usually get their foUowmg and make their 
money from an occasional cure of cancer of 
the skm Therefore, it is most important 
that the medical profession treat the pre- 


we have never seen any cancer that we 
beheve ongmated m normal tissue For- 
tunately the skm is an organ that can be 
easily observ^ed by the patient and by the 
physiaan The shghtest roughness of the 
skm is usually noticeable by the patient, 
but because of the fact that there is prac- 
tically never any pam or marked disturb- 
ance at the begmnmg of these lesions, they 
are frequently ignored 

Cancer of the skm nearly always de- 
velops xerj' slowly and insidiously, so 
that the difference between one month and 
the next is not great This fact develops 
m the mind of the patient a sense of m- 
difference or security We beheve, how- 
ever, that It is the duty of the physiaan to 
advise the patient to have any lesion of 
the skm restored to normal as promptly 
and as thoroughly as is possible 
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Moles, and particularly the pigmented thesia at one sitting by dissection or elec- 
moles, may occur smgly or in large numbers trocoagulation if skillfully done If they 
on a patient They may have been are not already too deep, the scar follow- 



Fig 2 {above) S E female, age 85, referred b> Dr J L Flamgan on June 20, 1927, on account 
of advanced basal-ceU carcinoma of the inner canthus and lower eyelid, of fifteen years’ duration 
Treated by surface appbcations of radium, with a perfect result Well over four years died at age 
of 90 without a recurrence 

Fig 3 {below) C H H , male, age 64, referred by Dr Lyman HoUingshead, Sept 11, 1922, on 
account of an epithelioma involvmg the nght temporal region (squamous^l carcinoma) Treated 
by electrocoagulation and high voltage x rays apphed over the neck and temporal region This has 
remamed well to date but on Feb 3 1933, he developed an epithelioma of the left tar, with metastasis 
This too, has been treated successfully 


present early m life or may appear later 
in life, but we beheve they are always con- 
gemtal m ongm It is probably true that 
not more than one m a thousand, or at 
least one m a large number, becomes 
mahgnant, but when a pigmented mole 
does become mahgnant it is one of the 
most senous conditions with which we have 
to deal If not treated most skiUfully 
when the change from a bemgn condition 
to a mahgnant one occurs, extensive metas- 
tasis IS hkely to follow, and the patient is 
likely to lose his hfe Therefore, it is 
probably best to remove aU moles, but 
particularly all pigmented moles, as a pre- 
cautionary measure 

Likewise, it is advisable to remox’-e 
all warls and particularly semle warts, any 
ahwrmal crusts, fissures, or chrome ulcers 
These can be eradicated under local anes- 


mg IS of httle or no sigmficance Large 
scars after a period of twelve to fifteen 
years often develop epithehomas, usually 
beginnmg as small &sures or erosions, 
then gradually spreadmg This type of 
epithehoma is squamous-ceU Generally 
it is advisable to remove the entire scar by 
electrothermic dissection, and, if the 
wound IS large, following that, after a 
period of about three weeks, by skm- 
graftmg Under these circumstances, we 
have had only one failure Moles, warts 
and scars, and epithehomas m scars are 
usually not successfully treated by nradia- 
tion alone, but are best destroyed by electro- 
coagulation 

Epithehomas of the Skm —Epithehomas 
of the skm may occur as single or multiple 
lesions However, they are usually single, 
and usually develop on the exposed parts 
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^FHE treatment of epithelioma of 
the skin is a subject that cannot 
be Ignored even though it involves 
the form of cancer that is most easily 
controlled There are still approximately 
four thousand deaths from cancer of the 
skm m the Umted States each year, a 
total and absolute waste of hfe for which 
there is no reasonable excuse Forty years 
ago, the cure of a cancer of the skin was a 
real accomphshment 


cancerous lesions and the early cancers 
skillfully and thoroughly from the begm- 
mng so as to prevent the development of 
cancer, or, if it has already developed 
when the patient comes under the care of a 
physician, so that the patient can be gotten 
entirely well and thus ehminate this type of 
quack 

The Treatment of Pre-canccrotis Le- 
sions — It is general toowledge that cancer 
never begins in normal tissue, and certainly 



Fig 1 W G male, age 83, referred by Dr W H Gtxxi, May 26 1927 on account 
of an epitheboma involving the lower eyehd and extending toward the inner canthus of 
four years' duration Treated by radium surface apphcation with thorough protection 
of the ej e eye lashes and eyebrow no scar Well over seven years 


This report is based upon a study of 
1,713 epithehomas of the skin occurring 
m 1,385 pnvate patients treated dunng the 
last 34 years Of this number, 17 patients 
died of the cancer, we beheve because they 
came too late To-day if all the knowledge 
that IS now available is utilized skillfully, 
practically all cancers of the skin can be 
prevented, and if they are treated reasonably 
early, while the disease involves only the 
skin, practically all of them should be 
cured This fact is not suffiaently appre- 
ciated 

Among the laity, cancer of the skm is 
just as much cancer as is that mvolvmg 
any other part of the body, and the quacks 
usually get their followmg and make their 
money from an occasional cure of cancer of 
the skin Therefore, it is most important 
that the medical profession treat the pre- 


we have never seen any cancer that we 
believe ongmated m normal tissue For- 
tunately the skm is an organ that can be 
easily observed by the patient and by the 
physiaan The shghtest roughness of the 
skin is usually noticeable by the patient, 
but because of the fact that there is prac- 
tically never any pam or marked disturb- 
ance at the beginmng of these lesions, they 
are frequently ignored 

Cancer of the skm nearly always de- 
velops verj’’ slowly and insidiously, so 
that the difference between one month and 
the next is not great This fact develops 
m the mind of the patient a sense of m- 
difference or security We beheve, how- 
ex^er, that it is the duty of the physiaan to 
admse the patient to have any lesion of 
the skin restored to normal as promptly 
and as thoroughly as is possible 
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by Dr Eugene Case, but bnefly. it may be mous-ceU carcmoma of the multiple t^ 
stated that m this multiple epithehomas and developed metastatic lesions from 
t3rpe, one may have on the same patient which he died 



Fig 6 (.abane) M L , female, age 75. referred by Dr Robert Pamsh Sept 21, 1922, 
on account of an epithelioma on the nght upper lip The letion had been growing for 
twenty years, but especially dunng the last two years Size 3 6 X 4 5 cm , and 2 5 cm 
m thickness it was beginning to ulcerate Removed by electrocoagulation followed by 
X ray treatment over the Iip and side of neck Well two years at time of death from another 
cause at age of 77 

Fig 7 (deloTo) E F , female, age 46 referred by Dr Peter F Moylan, Jan 18, 1926 
on account of basal-cell carcmoma of the rodent ulcer type (seventeen years’ duration) 
of the right temporal region Treated by radium applications then b> electro thermic 
dissection and further radium treatment Patient is well to date after a penod of eight 
years 


one hundred or more epithehomas, and 
one may find lesions varymg from the 
size of a pinhead to the size of a fist This 
type, multiple epitheliomas, develops very 
slowly m one of our cases, the patient 
had lesions for forty years, and they vaned 
from a few millimeters to the size of a fist 
Under general anesthesia, we removed on 
one day 98 of these lesions, followed by 
complete and permanent recovery For- 
tunately, this type IS usually slow in de- 
velopment and IS nearly always basal- 
cell in type, but one of our patients with 
these multiple epithehomas had squa- 


The Basal-cell Epithehomas Are of Two 
Types — In one group the t)qucal lesion 
seems to develop as a papilloma, which may 
be small or become enormous m size The 
second group shows very httle overgrowth 
of tissue or papillomatous condition, but 
does show ulceration, and this represents 
particularly the group which has been 
called rodent ulcer These rodent ulcer 
types, if treated early while they still 
mvolve only the skm, are easily cured by 
radium, x-rays, or electrocoagulation, but 
when the rodent ulcer type of epithehoma 
has extended into the muscle, bone, carti- 
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Fig 4 AG, male, age 64, referred by Dr Samuel 
Bennett and Dr J V Klauder, Nov 21, 1928, on ac 
count of an epitheboma, squamous-cell type, affecting 
the nght second finger, of five months' duration, asso 
ciated with an enlarged nymph node above the nght 
elbow Destroyed bj electrocoagulation, followed by 
high voltage x rays covenng the diseased channels all 
the way up to and mcludmg the axilla Well at present 
over a penod of five years 

of the body, but they may occur anywhere 
It has been thought that epithehoma of 
the skin is practically always basal-cell m 
t 3 'pe This is a mistake, for our records 
show approvimately 15 per cent to be of 
the squamous-cell type, and it is well 
known that any squamous-cell carcmoma 
may give nse to metastasis This fact 
must be kept in mmd because m deahng 
with a squamous-cell type of caranoma, 
one must not only treat the local lesion, 
but it IS advisable to treat also the as- 
soaated lymphatics 

The favonte locations for squamous-cell 
carcinomas of the skin are m the temporal 
region, the ear and its vicmity, the poste- 
rior surface of the hands, the gemtaha, 
penneum, hp, and m any scar tissue, but 
this does not warrant us m concludmg that 
all of these are squamous-cell nor that aU 
other regions are not mvolved at times by 
squamous-ceh carcmoma For that rea- 
son, m practically aU mstances, we take a 
biopsy at the tune of our treatment 

The treatment of epithehoma of the 
skm will depend m great part upon its 
size, depth, duration, and location The 
records m the hterature show that between 
70 and 90 per cent of epithehomas of the 
skm can be cured by irradiation, either 
with radium or v-rays, and this is un- 
doubtedly the preferable method of treat- 
ment m any location where a shght scar is 
either objectionable or a serious matter 



Fig 6 M E H female, aged 75, referred by 
Dr J F Ffabler, Dec 27 1927 on account of 
squamous-cell carcmoma mvolvmgthe nghtwnst, of 
four months* duration Removed by electro-ther 
mic dissection and treated by high voltage x 
over the entire arm and axilla Well over two years 
died of cardiac disease at age of 77 

Smce we desire to have a biopsy, however, 
and providing the lesion is small and lo- 
cated at a pomt where a soft pink scar is 
non-objectionable, it is our custom to sur- 
round the lesion by electro-desiccabon, 
do a biopsy, and then destroy the bed 
of the epithehoma completely, to be fol- 
lowed by a full erythema dose of x-rays, 
or surface apphcations of radium By 
this procedure, m cases in which the 
epithehoma is still confined to the skm and 
has not invaded the muscle, fasaa, mucous 
membrane, or bone, we expect to cure 
practically all, and our records show such 
results This, therefore, is usually our 
primary form of treatment, but if the 
biopsy shows squamous-cell caranoma, 
then we treat the neighbormg lymphatic 
glands by filtered irradiation, and, ac- 
cording to the location, by high xoltage v- 
rays For this purpose, we give m divided 
doses not less than a total of 200 per cent 
of an erythema dose 

Multiple Epitheliomas {Bowen's Dis- 
ease) — This subject will be dealt ivith 
later m a more detailed and speafic study, 
together with the pathologic studies made 
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of the dead bone Certainly, with the 
present state of knowledge and skill, 
there should be fewer patients with such 
advanced disease In the treatment of 
any case of epithehoma, as m the treat- 
ment of carcmoma anywhere m the body, 
we caimot lay down a defimte rule of 
procedure The plan of treatment should 
be adapted to the individual case, and one 
should keep in mind the general pnnciples 
of preserving as much normal tissue as is 
possible to ehmmate the disease as thor- 
oughly as possible with the least loss of 
time, the least mvolvement of expense, and 
the least discomfort or suffermg on the 
part of the patient 

X-ray and Radium Treatment — When 
one treats an epithehoma of the skm by 
means of either radium or x-rays, it is usu- 
ally necessary to give a total of from four 
to ten erythema doses The failures are 
usually due to msuffiaent treatment, or to 
a very prolonged treatment with m- 
sufhaent dosage, a procedure which leads 
to the formation of much fibrous tissue 
embeddmg a few vital cancer cells These 
cells later take on new growth, which ex- 
plains the temporary cures and late re- 
currences 

If the lesion is small, one can safely give 
from four to six erythema doses at one 
sittmg or at least withm a few days If the 
lesion IS large, one must often use smaller 
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doses, but even then the treatment should 
be given within from three to six weeks 
Each case must be dealt with according to the 
conditions present One can discuss only 
general prmaples 

Good results have been obtained with 
soft rays and no filter, but I believe there 
are likely to be more recurrences when soft 
rays are used We commonly use from 
one to two miUimeters of platmum on 
radium even for skin cases, espeaally 
about the eyelids and inner canthus The 
mner canthus lesions are markedly 
treacherous 

If these prmaples are kept m mind and 
we let the general pubhc know that prac- 
tically all these skin cases can be cured by 
the physiaan, or at least by a physiaan 
who is speaahzmg m this work, then the 
quack will soon lose this field, and we will 
develop more and more prestige for the 
good of the profession It is the fear of 
operation which, to the patient’s mind, 
means cuttmg, blood, dressings, hospitah- 
zation, etc , which keeps him from commg 
to the physiaan early for the treatment 
of any tumorous condition Let us elimi- 
nate this fear and we will then have an 
opportumty to advise the patients accord- 
mg to the condition present, whether it be 
radium, x-rays, electrocoagulation, opera- 
tion, or one or more of these procedures 
combmed 
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Dr fascia, it becomes a most resistant 
and persistent type of disease to treat 
One can often arrest these cases completely 


tory reaction about the bone At such 
times It IS usually possible to grasp the 
sequestrum with a pair of Rongeur forceps 



Fig 8 R D , male, age 38 referred by Dr George Reese March 24, 1930 on account of extensive carci 
noma involving the remnant of the left shoulder and entire left side of the chest and upper abdomen following 
a severe bum twenty five years previously due to etplosion of a chemical torch In 1925 Dr Reese did a dis- 
articulation of the shoulder The wound never healed Recurrent carcinoma was removed in December 
1929 A recurrence ivas again removed March 1 1930 In association with Dr William Bates we removed 
the entire diseased area (Fig 8-A) by electro thermic dissection together with resection of a portion of the 
brachial plexus The disease was found to be squamous-cell caremoma Type II The entire area was 
treated by radmm packs The wound is shown in S-B After thorough irradiation treatment the wound 
was grafted with skm by Dr Bates with success but the patient died Sept 20, 1931 or approeimatejy one 
year and a half after begmnmg treatment from metastasis to the nbs and to the pleura 


by irradiation At other tunes, the lesion 
IS arrested for one year, or for several 
years, and then may recur Generally 
speakmg, it has seemed best to use electro- 
coagulation m this type of case, to destroy 
the lesion completely EA’^en if bone is m- 
Yolved, the bone area should be destroyed, 
and then the area destroyed should be re- 
sected down to healthy bone If resection 
immediately is not practical, one may 
allow the destroyed bone to separate gradu- 
ally from the surroimding bone, a matter 
which usually takes from three to six 
months and is indicated by an mflamma- 


and lift the entire bone away In this 
manner, we have removed the entire 
alveolar process of the lower jaw, leaving 
apparently a smooth and healed surface 
imdemeath 

When dealmg with these deep rodent 
ulcer types of epithelioma of the skm, the 
deep mvolvement and erosions are usually 
m the neighborhood of the mastoid process, 
the superior maxilla, the orbit, or the nose, 
and m these areas it is difficult to do ex- 
tensive resections Therefore, at times, 
it has been our practice to destro}'- the 
disease, and then wait for the separation 
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- ie dead bone Certamly, with the 
ent state of knowledge and skill, 
e should be fewer patients with such 
7p-anced disease In the treatment of 
' 1 1 case of epithehoma, as m the treat- 
if at of carcmoma anywhere m the body, 
cannot lay down a defimte rule of 
jcedure The plan of treatment should 
I adapted to the individual case, and one 
buld keep m imnd the general prmciples 
'.preservmg as much normal tissue as is 
ssible to elunmate the disease as thor- 
[ vghly as possible with the least loss of 
ne, the least mvolvement of expense, and 
le least discomfort or suffermg on the 
art of the patient 

X-my aiid Radium Treatment — ^When 
ne treats an epithehoma of the skin by 
neans of either radium or x-rays, it is usu- 
lUy necessary to give a total of from four 
0 ten erythema doses The failures are 
usually due to msufiiaent treatment, or to 
a very prolonged treatment with in- 
sufBaent dosage, a procedure which leads 
to the formation of much fibrous tissue 
embeddmg a few vital cancer cells These 
cells later take on new growth, which ex- 
plams the temporary cures and late re- 
currences 

If the lesion is small, one can safely give 
from four to six erythema doses at one 
sitting or at least withm a few days If the 
lesion IS large, one must often use smaller 
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doses, but even then the treatment should 
be given withm from three to six weeks 
Eadi case must be dealt mth according to the 
co 7 idikons present One can discuss only 
general prmaples 

Good results have been obtamed with 
soft rays and no filter, but I beheve there 
are likely to be more recurrences when soft 
rays are used We commonly use from 
one to two milhmeters of platmum on 
radium even for skm cases, especially 
about the eyelids and inner canthus The 
mner canthus lesions are markedly 
treacherous 

If these prmaples are kept m nund and 
we let the general pubhc know that prac- 
tically all these skin cases can be cured by 
the physiaan, or at least by a physieian 
who IS speaahzmg m this work, then the 
quack wiU soon lose this field, and we will 
develop more and more prestige for the 
good of the profession It is the fear of 
operation which, to the patient’s rmnd, 
means cuttmg, blood, dressings, hospitah- 
zation, etc , which keeps him from commg 
to the physiaan early for the treatment 
of any tumorous condition Let us ehrm- 
nate this fear and we will then have an 
opportimity to advise the patients accord- 
mg to the condition present, whether it be 
radium, x-rays, electrocoagulation, opera- 
tion, or one or more of these procedures 
combmed 
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lage, or fascia, it becomes a most resistant 
and persistent type of disease to treat 
One can often arrest these cases completely 


tory reaction about the bone At such 
times It IS usually possible to grasp the 
sequestrum with a pair of Rongeur forceps 



Fig 8 R D male, age 38 relerred by Dr George Reese March 24 1930 on account of extensive cans 
noma involving the remnant of the left shoulder and entire left side of the chest and upper abdomen follomng 
a severe bum twenty five years previously due to explosion of a chemical torch In 1925 Dr Reese did a dis 
articulation of the shoulder The wound never healed Recurrent carcmoma was removed m December 
1929 A recurrence was again removed March 1 1930 In association with Dr William Bates we removed 
the entire diseased area (Fig 8-A) by electro-thermic dissection together with resection of a portion of the 
brachial plexus The disease was found to be squamous-cell carcinoma Type II The entire area was 
treated by radium packs The wound is shown m S~B After thorough irradiation treatment the wound 
was grafted with skm by Dr Bates with success but the patient died Sept 20 1931, or approximately one 
year and a half after beginnmg treatment from metastasis to the nbs and to the pleura 


by irradiation At other times, the lesion 
IS arrested for one year, or for several 
years, and then may recur Generally 
speakmg, it has seemed best to use electro- 
coagulation m this t3q3e of case, to destroy 
the lesion completely Even if bone is m- 
volved, the bone area should be destroyed, 
and then the area destroyed should be re- 
sected down to healthy bone If resection 
immediately is not practical, one may 
allow the destroyed bone to separate gradu- 
ally from the surrounding bone, a matter 
which usually takes from three to six 
months and is mdicated by an mflanuna- 


and lift the entire bone away In this 
manner, we have removed the entire 
alveolar process of the lower jaw, leavmg 
apparently a smooth and healed surface 
underneath 

When deahng with these deep rodent 
ulcer types of epithehoma of the skm, the 
deep miiolvement and erosions are usually 
m the neighborhood of the mastoid process, 
the superior maxilla, the orbit, or the nose, 
and m these areas it is difficult to do ex- 
tensive resections Therefore, at times, 
it has been our practice to destroy the 
disease, and then wait for the separation 
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ment for 32 hours, filtered with 2 0 mm 
brass and 3 0 mm para rubber, thnce 
at eight-day intervals or 4,800 mg -el -hrs , 
while the apphcation of a smgle dose would 
be 3,600 milhgram-element-hours The 
distnbution of gamma ray mtensities is, 
however, very inhomogeneous Within 
a radius of 3 cm from the axis of the 
cervix the combmed roentgen and gamma 
dose IS 4 5 Tol S D and at the bony pelvic 


wall about 3 Tol S D It follows that a 
carcmoma within a radius of 3 cm can be 
destroyed m the majonty of cases, but 
beyond this radius it is only exceptional 
that a good end-result may be attained 
The correctness of these statements 
concemmg adequate radiation dosage has 
been proven by the study of the five- 
year good end-results obtamed m each 
of the chmcal groups (See Table II ) 


TABLE I — FACTORS USED IN ROENTGEN TREATMENT FOR EACH APPARATUS EMPLOYED 


Penods 

1914-1919 

1920-1921 

1922-1923 

1924-1932 

Since 1933 

Transformer 

Snook Cross 

arm Type A C 

Cross arm Type A C to dehver 

280 K V (max ) 

Pulsabng current to 
liver 800 K.V (mt 

Kilovoltage (max 

) no 

140 

211 

211 

800 

Type of Tube 

Standard Coolidge with broad 
focus 

Air-cooled 200 
KV Coohdge 

Water-cooled 250 Water-cooled four 
K.V Coohdge section Coohdge 

Filters 

HVL 

6 mm A1 

0 6 mm Cu -f- 1 0 
mm A1 

1 0 mm Cu -f- 
1 0mm A1 

1 2 mm Cu 

1 0 mm Cu -f- 
1 0 mm A1 

1 85 mm Cu 

1 6 cm water 

1 5 mm brass 

2 0 mm A1 

1 0 mm Pb 

3 0 mm Cu 

1 0 mm A1 

6 0 mm bakelite 

7 7 mm Cu 

FSD 

26 cm 

65 cm 

66 cm 

80 cm 

76cm 

Size of Field 

5 X 5cra 

16 X 15 cm 

16 or 20 X 20 

16 or 20 X 20 

16 or 20 X20 or 25 

Number of Fields 

8 to 20 

2 to 6 

2 to 6 

2 to 6 

cm 

2 or 3 

Ma 

5 

5 

5 

26 

10 

Fractions 

3 

3 

0 

6 to 10 

10 

Intervals 

Depth Dose at 

3 days 

3 days 


2 days 

2 days 

10 cm 

20% 

32% 

44% 

46% 

54% 

r with back- 
scatter to 
each field 


750 

900 

1,500 with 6 
fractions 

2,600 with 10 
fracbons 

10 X 280r 


TABLE II — -THE FIVE-YEAR GOOD END-RESULTS FOR EACH CLINICAL GROUP AND PERIOD 
IN PRIMARY CARCINOMAS OF THE UTERINE CERVIX 


Period 

Clinical Group 

1 

1914 

2 

-1919 

3 

4 

Total 

1 

1920-1921 

2 3 

4 

Total 

No admitted 

5 

16 

76 

36 

132 

9 

13 

26 

90 

77 

No 5-year end results 

6 

7 

7 

0 

19 

6 

6 

2 



Percentage 5 year end-results 

100 0 

43 76 

9 21 

0 

14 39 

66 67 

46 76 

7 69 


13 38 


T?mod 1922-1923 1924r-1929 


Clmical Group 

1 

2 

3 

4 

Total 

1 

2 

3 

4 

Total 

No admitted 

No 5 year end results 
Percentage 5 year end results 

9 

7 

77 78 

19 

7 

36 84 

69 

11 

18 65 

36 

0 

0 

123 

25 

20 32 

23 

21 

91 3 

30 

19 

62 78 

100 

30 

30 0 

116 

7 

6 04 

275 

77 

28 0 


Clinical Groups 1 

No admitted 40 

No 6-ycar end results 39 

Percentage 6 year end results 84 77 


Grand Total, 1914-1929 

2 3 

261 

39 50 

47 62 19 16 


4 Grand Total 

216 607 

I „ 135 

3 24 22 26 






RADIATION THERAPy IN CARCINOMAS OF THE 
UTERINE CERVIX* 

By HENRY SCHMITZ, AM,MD,LLD,FACS,FACR, Chicago 

From the Department of Gynecology of Loyola Umversity School of Medicme and the Merc; 
Hospital Institute of Radiation Therapy, Chicago 


^PHE five-year good end-results of radia- 
tion treatment in carcmomas of the 
uterme cervix are contingent on the 
size of the growth and on an adequate 
radiation dose The histologic mahg- 
nancy index and the constitutional or 
systemic reaction, also, influence the per- 
centage of good end-results However, 
the relation between these last factors 
and the results of treatment has not as 
j’'et been defimtely confirmed The ex- 
tent of the tumor and the technic of radia- 
tion therapy and then influence on the 
five-year good end-results will be briefly 
described 

The extent of the growth is expressed 
m four clmical groups 

Chnical Group 1 — ^The clearly locahzed 
growth It is on an average about 1 cm 
m diameter m all directions 

Chmcal Group 2 — The doubtfully lo- 
cahzed growth It IS characterized by an 
edema or infiltration of the paracemcal 
connective tissue and hence a decrease m 
the degree of downward displacement of 
the uterus 

Chmcal Group S — The mvasive growth 
It IS marked b)" defimte invasion of the 
parametria or regional lymph nodes, but 
the invaded structures are movable, though 
movabdity is decreased, due to loss of 
elasticity of the tissues of the parametnum 
Chmcal Group 4— The fixed and ter- 
minal growth It is distmgmshed by 
fixation of the tumor, due to mvasion of 
the deep visceral and panetal pelvic 
fasciae, or mvasion of the vagma, urmary 
bladder or rectum, or the formation of 
distant metastases 

The chmcal groupmg is used in most of 
the gimecologic chmcs m the Umted States 
of North America It is based entuelj’- 
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on the chmcal findings and prevents a 
subjective mterpretation of the extent of 
the groivth The terms “operable,” “bor- 
derlme,” and “moperable” carcmomas lead 
to subjective mterpretabons varymg with 
the suigical judgment and techmcal abihty 
of the gynecologist 

An adequate radiation tissue dose means 
a homogeneous impregnation with a pre- 
determined radiation dose of the entire 
true pelvis The tumors of Chmcal 
Groups 1, 2, and 3 are confined within 
the true pelns The hmits of the radia- 
tion dose are set by the tolerance of the 
normal tissues and by the quahty of the 
roentgen rays 

The tolerance of the normal tissues has 
been termed the "Tolerance Skm Dose” 
(Tol S D ) The threshold skm dose pro 
duced with 200 K V maximum is 600 r 
with back-scatter The erythema skm 
dose produced with the same dose of 
roentgens is 900 r with back-scatter The 
tolerance skm dose used m our work and 
apphed with the same roentgen dose is 
1,350 r with back-scatter The doses 
should be given m one sittmg If frac- 
tionation is employed, usmg ten equal 
fractions every other day to a field, then 
the total dose of 2,700 r with back- 
scatter may be apphed to produce a 
tolerance skm dose Hence it is evident 
that the distribution of roentgen dosage 
through two fields m a patient with an 
anteroposterior peKnc diameter of 20 cm 
is practically 1,500 r if apphed m one 
sittmg, and 2,700 r if applied withm 21 days, 

-fo each field ten fractions of 250 r 
plus every other day, thus attaining about 
3 Tol S D m the midpelvis However, 
about 4 5 to 5 Tol S D constitute an ade- 
quate tissue dose for utenne carcmomas 
The deficiency is supplied by the mtracerm- 
cal msertion of 50 milligrams of radium ele- 
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NEW ENCEPHALOGRAPHIC TECHNIC INSUFFLATION OF AIR BV THE DOUBLE 
NEW method-cisternal and lumbar combined^ 

5vDr MARIANO R CASTEX, Member of the Academy of Mediae and Professor of Climcal 

Medicme, and Dr. LUIS E ONTANEDA, Verna Docenti of Clmical Medicine and Chief of the 
Clmical Service at the Central Mihtary Hospital, Buenos Atres, Argentina 


IIIIN ONE of our previous papers (Castex 

and Ontaneda, 1932), we pointed out 
® the senous mconveniences brought 
about by the technics used up to the 
present for the insufSation of air for en- 
cephalographic purposes In synthesis, we 
could state that the fundamental pnnaples 
generally used for such techiucs, with a 
view to causmg the least possible change 
m the endocramal pressure, are based on 
two different procedures 

1 To mject approximately the same 
amount of air as corresponds to the quan- 
tity of cerebrospmal fluid having been 
extracted 

2 To msufflate as much air as is neces- 
sary to keep the lumbar tension at the end 
of the operation at the same level as it was 
before the operation 

With the exception of a few authors who 
make use of more or less mgemous appa- 
ratus, tendmg to avoid the sudden tension 
changes during the substitution of hquid 
for air, the majority employ a simple 
syrmge which draws m the hqmd and 
insufflates the an Those usmg this pro- 
cedure come to face sudden tension changes 
with every extraction of hquid and with 
every injection of air 

But, even if we suppose that the use of an 
ideal apparatus or apphance would elimi- 
nate the sudden changes, by the lumbar 
method, the insufflation will not take place 
without hamng generally caused a tremen- 
dous hypertension m the endocramum 
In fact, it is well known that the pressure of 
the hquid, when we consider a patient as 
standing up or sitting, is so much less 
as a lughcr region is considered We 
can b riefly say that in such a position 

* Presented before the Amcncan Congress of Radio] 
ogy at Chicago Sept 25-30 1033 


the normal patient has the foUowmg ap- 
proximate tension 

Ventncular — 10 cm of water 

Cisternal —0 cm of water (3) 

Lumbar -f 40 cm of water 

So, even when usmg what seems to be the 
ideal techmc (constant mamtenance of the 
mitial lumbar tension durmg the insuffla- 
tion), as soon as the operation is fimshed 
there takes place a tremendous hyper- 
tension Let us suppose that we have ex- 
tracted the whole amount of hquid and sub- 
stituted air Having done this, we have 
placed the whole ventncular-subarachnoid 
space at the tension similar to the mitial 
lumbar tension, that is, 40 cm for the 
example we have m mmd That is to say, 
the ventncles are subjected to an au 
pressure of 40 cm , or 50 over the mitial 
readmg, and, m fact, so tremendous as 
would most certainly not be produced by 
the largest tumor Naturally, by faihng 
to completely dram aU the hqmd out of 
these spaces, pressure changes will be less 
noticeable, but nevertheless of considerable 
importance 

To sum up, we can say that the causes 
that brmg about disappomtments and m- 
convemences by msufflation of au, m order 
to seciue encephalograms, are subjected to 
the foUowmg 

1 The same presence of au which pro- 
duces a memngeal and ependjunal unta- 
tion, mdependent of its pressure, 

2 The sudden pressiue changes, when 
extracting cephalo-rachidial hqmd and m- 
sufflatmg the au , 

3 The heavy cramal hypertension 
caused by the exchange of hqmd for gas 

Insufflation by the cisternal method is 
less dangerous and less bothersome mas- 
much as, the sub-occipital tension bemg so 
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Another observation resulted from this 
study The number of five-year good end- 
results mcreased with an improvement m 
the roentgen apparatus and tubes, as seen 
from Tables I and II The radium 
techmc of apphcation has remamed the 
same throughout the years Therefore, 
mcrease m the absolute percentage of the 
five-year good end-results should be at- 
tributed to the progress m the develop- 
ment of roentgen and tube equipment and 
techmc of apphcation The installation 
of an 800 K V (max ) transformer should 
improve the five-year good end-results 
so far attamed The factors used in the 
apphcation of the SOO K V roentgen dose 
are seen m Table I 

The fractionation of the treatment could 


not account for the gradual improvement 
of the results, as we have practised frac- 
tionation m radium and roentgen therapy 
smce 1914 Protraction was found to be 
not necessary in carcmomas of the utenne 
cerm. The daily apphcation of radia- 
tions, either radium or roentgen, over 24 
to 30 days assures the best and con- 
tinuous distribution of electrons within 
the tumor-bearmg area 

The substitution of the “tolerance tissue 
dose” for the threshold or eiythema skm 
dose and the improvement of apparatus 
and tubes — and hence techmc of treat- 
ment and more favorable distribution of 
radiation mtensities — are some of the main 
factors to be considered m radiabon 
therapy of utenne cancers 
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tema magna there is always a lesser ten- 
sion than IS to be found in the lumbar (in 
normal persons at this high level, while 
sittmg, the tension is either negative, up 
to 5, null or positive, up to 5 cm , practi- 
cally nuU), we made a double puncture, 
lumbar and asternal The hquid would 
flow through the lumbar needle, while the 
ambient air would automatically pass 
through the asternal needle, inasmuch as 
the loss of lumbar hquid would cause as- 
ternal hypotension, which, in turn, would 
“inhale” the atmosphenc air, thus keeping 
the cisternal tension even with that of the 
atmosphere This procedure is advisable 
only m patients whose cisternal tension is 
very close to normal, that is to say, 0, or 
the same as the atmosphere In patients 
with a negative tension, this is maeased 
to 0 This mconvemence does not amount 
to any thin g, on the contrary, in hyper- 
tensive patients, it is necessary to allow 
the flow of asternal hquid until the aster- 
nal tension equals that of the atmosphere 
It will be understood that it is a serious 
mconvemence when we are dealing with 
cerebral tumors Therefore, this procedure 
IS advisable only for non-hypertensive 
patients 

After further trials, which we choose not 
to describe m order not to lengthen this 
paper too much, we reached what seems to 
us to be the defimte conclusion, and which 
we shall now proceed to explam 

PROCEDURE 

We have already stated that at the level 
of the cistema magna there is always a 
lesser tension than the lumbar, while the 
patient is standmg up, no matter what the 
value of endoaanial pressure may be 
Then it will be understood that if two 
needles are placed in combination, one m- 
serted deeply into the lumbar cavity and 
the other mto the astern, ivith a contamer 
filled ivitli au, the lumbar hquid, due to its 
higher pressure, wiU come mto the con- 
tainer, thus dislodgmg tlie au m it, which 
automatically wiU ascend through the tube 
connected to the upper needle It wiU 
then pass into the astern, and from here to 



Fig 2 


the endocramum The amount of lumbar 
hqmd passmg mto the glass contamer wiU 
be similar to the amount of au emanatmg 
from it and passmg mto the astern, with- 
out the necessity of removing one nor m- 
sufflatmg the other 

In order that the asternal tension shall 
be mamtamed constant dunng this opera- 
tion, It is necessary that, before the lumbar 
hqmd comes out, the au m the contamer 
must have the same pressure as the astern 
In this way the whole system will function 
at a constant tension, subjected to minute 
changes which are practically disregarded 
during the course of the operation 
Apparatus —Dnrm^ practice, a glass 
contamer or, still better, one of the small 
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much more like the ventricular than the 
lumbar, the final air pressure obtamed is 
similar to the imtial one of the cephalo- 
rachidial liqmd in the endocramum And 
as the \ntal centers are to be found in the 



encephalus and not m the spmal cord, it 
will be understood why we should concern 
ourselves with the mamtenance of a con- 
stant or almost constant ventncular ten- 
sion rather than the lumbar 

But the methods commonly used for the 
msufflation of air by the asternal me^od, 
based upon the extraction of hquidandthe 
miection of air, as when the operation is done 
by the lumbar method, have the serious 
mconvemence of occasiomng tremendous 
tensional osaliations m every replace- 
ment of hqmd for gas Furaermore, it is 
constantly observed that after mjectmg 
10 to 15 c c of air, the followmg drawmgs 
made by the syrmge secure hquid only 
Sto a certain amount of air has entered 
m h inasmuch as the air fills astema 

ma^abeforepassmgmtotheentomi^ 

S iTworth while to mention that m t^ 
successive exchang^^^ become^^^^^^^ 

Wrom5toLc ofbq-d 

n ^12 c c ) corresponds to the 


operation the cranial tension is nearer to 
the pmmtive value than when working by 
the lumbar method, the tensional disturb- 
ances with every extraction-insufflabon 
will be greater due to the larger amount 
that has to be drawn with the syringe with 
every manipulation 

OUR EXPERIMENTS 

For the last six years we have been 
practismg encephalography by asternal 
procedure, after having forsaken the lum- 
bar method due to the serious acadents 
resulting from it At first we used the 
common techmc, removal of hquid or in- 
jection of air, and although neither one 
completely satisfied us, to do so turned out 
much better than to use the lumbar pro- 
cedure inasmuch as the patient could stand 
it better, and we found it necessary to use a 
smaller amount of air m order to secure 
satisfactory encephalograms 

We have tned at vanous times to im- 
prove the techmc Once we tried to in- 
sert two needles mto the astern One of 
them was used m conjimction with a 20 
c c syrmge for the injection of air, and the 
other was attached to a rubber tube, end- 
mg m a shorter one made of glass Both 
were filled with physiological serum and 
were raised or lowered so as to avoid the 
leakage of serum to the outside or mto the 
cistern In other words, the serum level 
was set at the necessary haght m order to 
neutralize the pressure of the hquid withm 
the astern Air was mjected with a syr- 
mge Cisternal tension was mcreased, 
and, under this condition, first serum and 
then the hqmd would pass through the 
tube and come out by the free end of it 
until the eqmhbnum of the primitive ten- 
sion was nbtamed without greatly chang- 
ing the tension m the endocramum We 
forsook this procedure because soon after 
the passage of the hqmd, air would begm 
to leak from the tube, due to the fact that, 
as we mentioned before, the air is first 
concentrated m the posterior astern 
before passmg mto the OTdoaamum 

Wdien this procedure failed, we adopted 
another one Considering that m the as- 
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the bottle, down to a level 3ust above the 
top of the graduate scale, so that the dnp- 
pmg of the fluid can be seen (Fig 1) The 
outlets of this ampule are connected to the 
tubing which runs to the needles The 
rubber tube correspondmg to the lumbar 
needle (L) is connected to the outlet which 
prolongs itself mto the contamer The rub- 
ber tubes, measuring 30 to 35 cm for the 
lower needle and from 60 to 70 for the 
upper, are connected to large manometers 
by means of “T” glass connectors One 
of these instruments registers the lumbar 
tension, while the other registers the as- 
ternal tension In fact, practice calls only 
for the cisternal manometer For this 
purpose we make use of a speaal manome- 
ter* which registers both the positive ten- 
sion (up to 40) and the negative (up to 30) 
m centimeters of water When this ma- 
nometer cannot be had, simply use Claude’s 
mstrument, which although it does not 
register the negative tension, does register 
the true tension when it is most desired, 
that is, whenever there is any cranial hy- 
pertension The tubmg leadmg to the cis- 
ternal manometer is provided with a “T” 
connector (B) by means of which a syringe 
can be attached to the system Whenever 
it becomes necessary to interrupt the pas- 
sage through the needles, this can be done 
by means of the two petcocks (C and L), or 
otherwise, by makmg use of two Mohr’s 
forceps 

Techntc — After the routme stenhzation 
of matenals by boihng, the operation is 
started Havmg duly prepared the pa- 
tient with the aid of the anesthetics and 
other sedatives commonly used (and if 
he has aamal hypertension he should be 
given the generally used hypertomc solu- 
bons), he is seated on a chair m such a way 
that the chest rests agamst the back of 
it The rubber tubes are connected to 
the glass contamer, and then the pro- 
cedure IS as follows 

1 Make the lumbar puncture on the 
point of choice and connect the needle to 
the petcock L before perforating the dura, 


encephalographic technic 

SO that no hqmd will escape Petcock I- 
should be closed 

2 Then make the cisternal puncture® 
and connect the correspondmg needle to 
the open petcock C, while the passage to 
the container is mterrupted by means of 
forceps A In this way the manometer 
wiU register the asternal tension 

3 In order to obtam withm the con- 
tamer a tension similar to that of the as- 
tern, we must proceed as follows Isolate 
the astern by closing petcock C The 
glass contamer is then directly connected 
to the manometer and syrmge by releasmg 
the forceps A and B With the syrmge 
air is ather withdrawn from or mjected 
mto the bottle, as the case may be, tiU the 
tension m it equals that of the astema 
magna Then, by opemng petcock C a 
direct connection is estabhshed between 
the astern and the manometer and glass 
contamer 

4 By openmg petcock L a closed cir- 
cuit IS estabhshed between the bottom of 
the lumbar cavity and the cistern, the 
cerebrospmal fluid passes through L and 
goes mto the contamer by replacmg the 
air m it and expeUmg it toward the as- 
tern, from which place it goes mto the en- 
docramum, without altermg the asternal 
tension, as can be seen in the manometer 

5 Then, slowly, the desired amount of 
hqmd is allowed to flow mto the glass con- 
tamer, generally about 50 cc is suffi- 
cient A sitmlar amount of air is allowed 
to go mto the cistern It has been found 
convement to dose petcock L every tune 
15 or 20 c c of air has passed through, so 
that the air penetrates slowly mto the 
ventndes 

An maease m tension as registered by 
the manometer can be caused by [a) 
the patient’s efforts due to discomforts, 

• In. order to make the cisternal puncture we apply 
our own technic which allows one (a) to outline ex- 
actly the point of entry {b) to determine m each 
CMC the shin-dura mater distance that is, the length 
of needle to be inserted, (c) to show the exact direction 
in order to reach straight and exacUi , the occipito- 
atloid space and to show at any time the exact lo- 
cation of the end of the trocar withm the tissues it 


’ Manufactured by Boullite, of Pans 
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2 We hereby submit a techmc based on 
the existing difference of tension between 
the fimdus of the dural cavity and the as- 
tema magna, when the patient is sitting 
up 

3 The pnnaple of this method is that, 
if a glass contamer filled with air is con- 
nected to a needle mserted mto the astern 
and another needle m the dural cavity, the 
lumbar hqmd will pass mto the glass con- 
tamer due to its higher pressure, vnll dis- 
lodge the air harbored m it, and then wdl 
send this air mto the astern and finally 
mto the endoaamum, without practically 
altermg the endoaamal tension 

4 The results obtamed by this method 
m about a hundred cases are very satisfac- 
tory, and we beheve that it is just as much 


or more innocuous than ventnculography 
and much more than encephalography, 
thus compensatmg for its greater techmcal 
complexity 
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(b) the existence of a small amount of 
water m the asternal tubmg which, dis- 
turbs the air advance , (c) the fact that the 
asternal needle is not m sttu or has come 
out of its place This last occurrence is 
immediately detected , m fact, m the first 
two instances there has been a shght in- 
crease, while m the last one the mcrease 
lasts for some tune, and continues the up- 
ward trend until the pressure withm the 
container is so great that it stops the ex- 
traction of lumbar hqmd Under this 
circumstance it iviU sufiice to re-msert the 
end of the needle m its place, and at once 
it wiU be noticed that the tension is conung 
down to its ongmal value 

6 When the insufflation is fimshed, pro- 
ceed to close petcock L and then withdraw 
the needles, to be followed by the takmg 
of radiographs after a lapse of about an 
hour for better results (thus aUowmg for 
the maximum penetration of air mto the 
ventncles) 


Results —It will be seen that durmg the 
course of the operabon there occur no ten- 
sion changes at a level with the cistern, and 
whenever all the techmc reqmsites have 
been fulfilled, the oscillations of the cis- 
ternal manometer are practically depre- 
aated, as they are not more mtense th^ 
the physiological ones generally observed 
However, as it is logical to expect, the lum- 
bar tension begms to descend as the hqmd 
IS drawn out, masmuch as its haght along 
the column dmnmshes m the dmal sac 
By drawmg out a smaU amount of hqmd, 
tlus lumbar tension descent will be very 
shght and can always be depreaated, since, 
what really mterests us is not to mamtam 
a constant pressure on the ^ 

which lacks vital centers, but, rather, to 
ulold It wherever those centem oast 
that IS, m the ventricular walls and m the 
endoaamum in general 

Up to the present time we have done 


that could be blamed directly on the opera- 
tion 

Durmg the msufflabon the discomforts 
and objective symptoms are hght, when 
compared with what we are accustomed to 
see when the common techmcs are used 
Although cephaleas are ever present, they 
are less mtense, while at the same bme it is 
impossible to suppress them wholly, due to 
the fact that m part they are derived from 
the imtatmg action of the air Such com- 
mon phenomena as vonutmg, perspirabon, 
etc , are less frequently noted Radio- 
graphs are easily obtamed, due to the bet- 
ter tolerance of the patients ■' The post- 
operative period offers a httle more dis- 
comfort than generaU)'^ is noticed under the 
common rachicentesis, but the patient is 
mostly able to get up between the second 
and fourth days after the operation We 
have never seen any disagreeable sequels, 
but instead we have recorded improve- 
ments or cures, as other authors have de- 
scnbed, as a result of air msufflation 

The radiographs obtamed leave nothmg 
to be desu-ed The filhng of the ventncles 
and of the subarachnoid spaces has been 
accomplished with the effiaency expected 
from the usual techmcs In short, we 
beheve that our techmc offers the secunty 
of ventnculography, with the simphaty of 
encephalography 


SUMMARY 


1 The msufflation of air by lumbar 
procedure, accordmg to the methods used 
up to this time, causes mtense endocramal 
tension changes, thus acco un ti n g for m- 
tense subjective discomfort, and very fre- 
quently causes senous and sometimes fatal 
acadents Although it seems that the 
techmcs employed are qmte perfect, there 
constantly develops an mtense endocramal 
hj'pertension 


ith a view to disturbing the paUent the least and 
mg stnctly the necessary amount of aw so that the 
desuable radiographs are obtamed, one of us 
neda) has designed a chaw which allows the satis- 
r fulfillment of aU the requisites ms oh-ed The 
ition of this chaw wfll be presented m a separate 
(Fig 2) 
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Fig 1 Points chosen for estima- 
tion of depth doses 


Fig 2 Case 1 Chest before 
treatment 


Fig 3 Case 1 Two months 
after the first treatment cycle, 
at beginnmg of second 


except for bnef comment, and confine my 
detailed descnption to the four that seem 
most clear-cut Two of these foiur had 
very large doses, one, havmg extensive 
recurrence after simple mastectomy, re- 
ceived a total of 9,850 r (measured m air) 
over the thorax through four portals, 
and another, classed as primary moperable, 
a total of 13,450 r also though four 
portals A third received only 7,800 total 
r through five portals, but she was a very 
thm woman, with narrow sagittal chest 
diameter I reahze that statements of 
“total r” have no place as accurate de- 
scnption of treatment, but they are used 
here to mdicate proportions only, their 
distnbution bemg given below The fourth 
of my cases received much less treat- 
ment mto the lung than the others, but 
as she showed changes similar to those 
most heavily treated, I present her for 
the sake of a certain correlation which 
she suggests My catena for considenng 
the pulmonary and pleural changes non- 
malignant are 

1 The process developmg within a 
certam time relation to treatment, the 
chest havmg been clear at the commence- 
ment of treatment, and such process re- 
maining stationary or regressmg over 
penods oi six months to one year 

2 An autopsy obtamed in one of the 
cases that died subsequently of lobar pneu- 
monia on the opposite side 


However, my primary mterest is not so 
much m pathologic, chmcal, or roentgen 
proofs of the condition itself, all of which 
have been adduced before, as m offermg 
quantitative information, even though m 
but four cases, of carefully measured doses 
dehvered tnlo the lung, producmg under 
described conditions certam defimte effects 
My depth dose measurements have been 
obtamed with the aid of Mrs Edith 
Quimby, of Memonal Hospital The 
figures are based, not on water phantom or 
special phantom measurements (6), but 
on the work of Mrs Quimby and Dr Cope- 
land (9) on radiation of the lungs of the 
cadaver, as presented at the First Amencan 
Congress of Radiology m Chicago m 
September, 1933 

TECHNIC 

KV— 200 (peak), 
ma — 30 , 

Target-skm distance — 50 cm , 

Filter— 0 5 Cu and 2 75 Al, 

Intensity — 62 5 r per mmute, 

Unit of dosage — 1 threshold erythema dose 
(TED) = 500 r measured m air 

POINTS CHOSEN FOR ESTIMATION OF 
DEPTH DOSE (fig l) 

Plane AB passes horizontally through 
the articulation of the first nb antenor. 


CHANGES IN THE LUNGS AND PLEURA FOLLOWING ROENTGEN TREATMENT HE 
CANCER OF THE BREAST By PROLONGED FRaSaLME^^^ 


By HARRIET C McINTOSH, M D , New York City 


HE recognition of the condition of 
pleuropulmomtis following roent- 
gen treatment of the thorax for 
cancer of the breast and mtrathoraac 
mahgnanaes is not new The condition 
was first defimtely pomted out by Groover, 
Chnstie, and Memtt m 1922 (1), but the 
descnptive term “pleuropuhnomtis” by 
which it IS now best known was first ap- 
phed by Desjardms (2) In the five years 
between 1922 and 1927 a considerable 
number of papers and discussions were con- 
tnbuted on the subject (3) The thought 
was at first expressed that the growmg 
number of cases, where none had been pre- 
viously reported, was related to the use of 
copper filtration, with the greater depth 
dose resultmg The first commentators 
used an average of 135 K V P through 0 5 
Cu Tyler and Blackman (4), m the same 
year, used 6 mm Al, as did Davis (5), 
and m 1925 Evans and Leucutia (6) re- 
ported mtrathoraac radiation changes 
from both superfiaal and deep therapy, 
and stated that the quahty of the rays had 
no influence, that the effect was a quantita- 
tive one only Desjardms (2) and Groover, 
Chnstie, hlemtt, and Coe (7) beheve that 
the element of wave length has a very 
limited effect on the process and that the 
chief factor is quantitative A review of 
the hterature of the subject is not mdi- 
cated here Bibhographies are at hand by 
Da^ns (5) up to 1924, by Karim and 
Mogihutzk}^ (8), and by Desjardms (2), up 
to 1932, the last bemg the most extensive 
Nather this matenal nor my own search 
of current hterature of the last two years 
discloses specific reports of lung changes 
ansing from the emplojunent of the pro- 
longed fractional method, with high total r, 

T^d m part before the Fourth Inter^tional 
Congress of Radiology Zurich and St. Montz. Switzer- 
land, Julj 1934 


which has recently come mto use for the 
treatment of moperable mammary car- 
cmoma A few such cases, with careful 
depth dose estimations, wiU be presented 
herewith 

The importance of the subject rests upon 
two faetors First, there is the quesbon 
of morbidity and possible mortahtj' en- 
sumg from these lung changes This will 
be discussed later Second is the difiiculty 
of differentiating between radiation change 
and advancmg metastasis, espeaally m 
cases m which more treatment for palha- 
tion of the metastasis might be contem- 
plated A curious feature of the situabon 
IS that although the condition is unhesi- 
tatmgly recogmzed by many roentgenolo- 
gists, it IS almost categoncally demed by 
others, qmte regardless of the large number 
of animal experiments pubhshed, and a 
considerable body of chmcal reports I 
have heard two chiefs of large and active 
radiation chmcs state that they have never 
m them own expenence seen a case of 
radiation damage of limgs that they con- 
sidered satisfactorily proved, that all 
cases m which they suspected radiabon 
change, later turned out to be metastasis 
A number of others have expressed various 
degrees of skeptiasm — this m the face of 
the fact that the techmc of tangential 
radiation for caranoma of the breast, 
devised by Holfelder and by Fmzi for the 
avoidance of just such mtrathoraac dam- 
age, IS m wide use 

matenal consists of aght cases 
treated in the Strang Climc of the New 
York Infirmary for Women and Children, 
showing what I beheve or know to be 
radiation changes m the lungs and pleura 
However, one of these certainly, as shown 
at autopsy, and three more possibly, 
are comphcated bj the presence of metas- 
tases, so that I prefer to set them aside. 
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height of the skin changes, with roentgen 
changes manifested shortly thereafter In 
this case the patient showed erythema 


THE LUNGS AND PLEURA 

but chiefly by the fact that the patient 
was shght and thin, her sagittal chest 
diameter small 



Fig 4 Case 1 Three months Fig 5 Case 1 Eight months Fig 6 Case 2 Chest before 
after first cycle, one month after after first cycle, six months after treatment 
second second 


before the end of the first cycle, followed by 
complete superfiaal desquamation during 
the next two weeks, with restoration of 
normal skin m about thirty-five days, but 
throughout this and the ensumg mterval 
before the second cycle, she remamed 
symptom-free The second cycle, much 
smaller, with no skm reaction whatever, 
seems to have set off a fuse which exploded 
into an acute lower respiratory episode, 
evidently a bronchopneumoma Desjar- 
dms has stated that reactions are unlikely 
to follow the first senes, commg usually not 
before the third, while Groover, Chmtie, 
Merritt, and Coe find reactions m their 
group chiefly after the first senes They 
also state that they now (1927) find that 
symptoms and signs come on later than 
they at first reported, only attracting 
attention two to three months after treat- 
ment 

Case 2 This case is not a carcmoma of 
the breast, but is utilized because of the 
patient’s reaction to thoraac radiation A 
young woman, 28 years of age, was ad- 
mitted m April, 1933, with melanoma of the 
nght scapular region with metastasis to the 
nght axilla The treatment was on a 
palliative basis The relatively high depth 
doses obtained are to be explamed partly 
bv the five portals used (for cross-finng). 


Radiation Received — Daily treatments 
five portals, one portal treated per day, 
300 to 500 r per portal 

Total 1,300 r on each of two portals 
1,400 r on each of three portals 
Total r employed on hermthorax 6,800 r 
Depth doses at designated points (see 
Fig 1) 

at X—4. 2 T E D 
at X'— 4 5 T E D 
at F— 4 5 T E D 
at Z— 2 9 T E D 

Figure 6 shows the chest before treat- 
ment lungs clear A film made six 
weeks after treatment, not offered here 
because the change is too shght for certam 
reproduction, showed a barely perceptible 
haze over the whole nght limg-field 
There were no pleuntic pains or other 
symptoms Three months after treatment 
(Fig 7) there is defimte homogeneous 
clouding of the nght lung-field, with only 
shght increase of the nght hilum shadow 
and larger penbronchial markings The 
process was interpreted as pnmanly a 
pleural reaction The patient was still 
symptomless A film made five months 
after treatment showed the nght lung to 
be practically clear A few weeks later, 
dunng a spell of cold and stormy winter 
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plane CD through the third nb anterior, 
plane EF through the fifth nb antenor 

X, Y, Z represent pomts halfway 
through the chest from front to back on 
planes AB, CD, EF, respectively X' 
represents a pomt one-third the distance 
from the front on plane AB This pomt 
was added because most of the radiation 
for breast malignancy converges onto the 
lung from the front An unlimited number 
of pomts could, of course, have been 
chosen, but for practical purposes, these 
seemed representative 

PRESENTATION OF CASES 

Case 1 Woman of 63, with recurrent 
carcinoma of left breast with axillary 
metastases Simple mastectomy m an- 
other hospital m July, 1930 Admitted to 
Strang Chmc m July, 1933, with dis- 
eased tissue aU along the scar of pre\aous 
mastectomy and fiUmg the axiUa Left 
supraclavicular region showed suspiaous 
fullness , no discrete nodes Received 
roentgen treatment only She was treated 
through four portals, as follows 

Course 1 Daily treatments of 200 r 
to each of two portals 

Duration of treatment — 24 days 
Amount of treatment 

2,250 r to antenor chest 
1,900 r to supracla^^cular portal 
1,900 r to axilla postenor 
1,300 r to axilla direct 

Depth doses at designated pomts (see 
Fig 1) 

at X—5 TED 
at A'— 6 5 T E D 
at F— 3 5 T E D 
at Z— 2 1 T E D 

Course 2 Two months later Two 
and one-half TED given on each of two 
fields duectly over regressmg metastases, 
averagmg 1 T E D at each of pomts X, Y, 

Followmg this the masses completely 
disappeared,' and the patient has remained 
clmicaUy free of carcinoma for one year 


Figure 2 shows the chest before treatment 
The lungs are clear, no metastases are 
seen Note sclerotic plaque m aortic arch 
Figure 3 shows the condition two months 
after the first cycle, at the begmnmg of the 
second There are seen mcreased peri- 
bronchial markmgs m the treated area, 
famt patchy mfiltration of the parenchyma 
adjacent to the hilum, and a diffuse hazi- 
ness m the axiUa suggestive of thickened 
pleura Durmg this two-month period 
the patient had been in good health, with 
no cough, chest pams, dyspnea, or other 
symptoms Figure 4 shows the condition 
three months after the first cycle, one 
month after the second There is mcrease 
of all the findmgs noted m the previous 
film Two weeks before this film was 
made, the patient was ill for one week with 
chills, fever, cough, and pleuntic pams 
Physical signs at the time the film was 
made dullness, bronchovesicular breath- 
ing, moist crepitant r&les from clavicle to 
fourth nb antenor, from fourth to seventh 
vertebral spme postenor Symptoms 
productive mucoid sputum, mormng 
cough Otherwise the patient feels well 
Films have been taken monthly to the 
present tune Figure 5 shows the condi- 
tion eight months after the first cycle, six 
months after the second, with about 50 per 
cent clearmg as compared with Figure 4 
There is still shght cough and productive 
sputum m the mormng, with dullness and 
harsh brea thin g from the clavicle to the 
fourth nb antenorly The patient looks 
well, feels well, and has gamed weight 
The sequence of these changes should 
be noted No symptoms were expenenced 
by the patient and only shght roentgen 
damage was seen followmg the first cycle, 
which, as far as I can estimate from data 
given, probably represented heavier depth 
radiation, though by different techmc, 
than any premously reported The early 
commentators, Groover, and Case, dis- 
cussmg Tyler and Blackman s paper (4) 
and Groover, Christie, and Memtt (1) 
mention cough, and even actual pneu- 
monia, occurring ten to fourteen da>s after 
the end of the treatment, frequently at the 
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Eig 10 Case 4 At conclusion of tLe first treat- 
ment course 


Fig 11 Case 4 Three months after the first 
cycle and at the conclusion of the second 


Course 1 X — 7 9 T E D 

X’—8 5 T E D 
y— 6TED 
4 T E D 

Course 2 Average 1 to 1 5 T E D at 
points X, X', Y, Z 

Total r 10 ,450 at first cycle (4 portals) 
3,000 at second cycle (2 portals) 

13,450 r in three months’ period 

A fihn made at the conclusion of the 
first cycle (Fig 10) shows both lungs clear 
The patient stood the treatment well 
(Course 1), complainmg only of moderate 
general fatigue toward the end Her red 
and white blood count was not markedly 
depressed Erythema began before the 
end of the treatment, superfiaal desquama- 
tion of the treated areas was complete 
after several weeks, and heahng was ac- 
comphshed m about forty days The im- 
mediate post-treatment course was about 
the same as m Case 1, although more treat- 
ment was given The reason for less 
treatment and proportionately more 
marked skin reaction in Case 1 was the 
fact that the treatment was given dur- 
ing a spell of intense summer heat. 


whereas Case 4 was treated m more moder- 
ate weather 

Followmg the admimstration of over 
10,000 r to the thorax, the patient expen- 
enced no chest pam, cough, fever, or other 
symptoms as far as could be learned A 
film was made six weeks after the first 
cycle and showed shght mcrease of the 
peribronchial markmgs m the left lung and 
a little diffuse hazmess in the lower axiUary 
zone About ten weeks after the first cycle 
the patient began to have moderate cough 
and productive mommg sputum, and ex- 
ammation of the chest showed dullness, 
decreased breath sounds, and a few moist 
rdles over the upper two-thirds of the 
left lung-field As we were uncertam as 
to whether or not the findmgs in the chest 
were due to metastasis, and as the tumor 
masses, though rapidly regressmg, stdl 
contamed the possibihty of active disease, 
it was decided to treat agam, through two 
smaller portals, the residual masses 
Figure 11 shows the chest three months 
after the first cycle and at the conclusion of 
the second 

Ten days later the patient contracted 
pneumonia followmg exposure, and died 


Fig 7 Case 2 Three months Fig 8 Picp 
after treatment after treatment 


weather, the patient contracted a moder- 
ate head cold, and ivith it, for the first 
time, suffered severe pleunbc pams m the 
right chest A film made durmg the 
attack showed the right lung-field agam 
hazy, though less so than at the three- 
month penod illustrated m Figure 7 In 
Figure S the lungs are agam entirely 
clear, although the patient now has far 
advanced melanotic metastases elsewhere 

Several writers have touched on the 
lowered resistance to mjunes of irradiated 
lung Wmtz (10), m particular, speaks of 
the bad prognosis m the event of mter- 
current disease This aspect of the case 
might be considered illustrative of the 
effect of a nuld respiratory infection on 
vulnerable lung and pleura, with, however, 
a good outcome as far as the local process 
was concerned 

Case 3 An unmamed woman, aged 
66 years, with general artenosclerosis, who 
had had at least one stroke, was referred 
for post-operative prophylactic radiation 
of the left chest foUowmg radical mastec- 
tomy for fibrocarcmoma with extensive 
axill ary metastases 

She was given the conventional treat- 
ment in use m our laboratory for a number 
of years, of 750 to 800 r at a smgle dose, 
usmg five portals on the first cycle and 
three on a second, two and a half months 
later She received at the first cycle 2 25 
ted at the pomt which I have desig- 
nated X (see Fig 1) At the second cycle. 


J Seven months Fig 9 Case 3 Six months 
after the first cycle three months 
after second 

1 55 T E D at pomt X, other areas in 
proportion I mclude only one film of her 
senes 

Figure 9 shows the condition six months 
after the first cycle, three months after the 
second Films at two-month mtervals 
have shown moderate progressive cleanng 
to the present tune The patient has 
felt well at all times no cough no 
other symptoms the only sign, harsh 
breathmg over the left upper lobe Note 
calcification m the aorta 

Case 4 A woman, aged 68 years, with 
primary moperable carcmoma of the left 
breast with axillary and supraclavicular 
metastases, the nature of whose tumor was 
confirmed by aspuation biopsy She has 
been treated by roentgen irradiation alone, 
the details of which are as follows 

Course 1 Four portals, 200 r daily to 
each of two portals 

Total per portal 

2,660 r to supraclavicular portal 

2,660 r to antenor breast 
2,470 r to axilla duect 

2,660 r to axilla postenor 

Course 2 Three months later, frac- 
tional treatment through two '' portals 
directly over residual breast and^axillarj’’ 
masses 

Total 1,500 r per portal 
Depth doses at designated pomts (see 
Fig 1) 
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With a distinct hne of demarcation, the 
lower portion of the left lower lobe was 
completely consohdated, having a dark, 
reddish-gray surface and appearing to be 
lobar pneumonia m the stage of gray 
hepatization The right lung showed more 
extensive pneumomc process, with com- 
plete consohdation of both upper and 
lower lobes There was entire absence of 
the pecuhar carmfication found m the left 
lung There was no evidence of metas- 
tases m either lung 

A photomicrograph (Fig 13) which 
was selected as typical of all the sections 
made of the left lung, except the base, 
shows mtense thickemng of the alveolar 
walls, with some exfohation of the hnmg 
cells mto the lumen Perivascular and 
penbronchial thickemng are evident m aU 
sections There was no evidence of cancer 
mfiltration m any of the lung tissue 

DISCUSSION 

Takmg Cases 1 and 4, which received 
the most radiation, it would appear that 
conditions of extensive recurrence and of 
primary inoperable mahgnancy were 
greatly benefited by the heavy dosage em- 
ployed It seems highly probable that the 
pnce paid m lung damage will be exacted 
m a large proportion of any further cases 
so treated J ustification for this risk to the 
patient, both m primary morbidity or 
raortahty, and m the hazard of mter- 
current diseases on vulnerable radiated 
lung, must, I feel, be deaded for each case 
on its merits Case 1, obviously hopeless 
at the outset, has had a year of excellent 
health, ivith freedom from demonstrable 
disease, and no one knows what further 
expectation of life Case 4, equally hope- 
less, showed marked improvement of her 
pnmary condition, witli axillary and supra- 
claincular metastases completely dispersed, 
her breast tumor reduced from 6X8X3 
cm to 1 5 cm m diameter, and the small 
islands of viable cells walled off by fibrous 
tissue The existence of viable cancer 
cells at all, after the hearty radiation re- 
ceived, constitutes the most discouraging 


fact of radiation therapy Critics might 
be of the opmion that, as long as I could 
not hope to cure her anyway, I might 
better have been satisfied ivith the amount 
of w allin g off by fibrous tissue which the 
first cycle would produce But there was 
still a small axillary node remaimng before 
the beginning of the second cycle, and none 
found when she died It is very difficult 
to feel certain whether her nght lung and 
left base pneumonia had anythmg to do 
with the traumatized left upper lobe 

It is mteresting here to recall that Evans 
and Leucutia propound the following limits 
m respect to lung damage “If a smgle 
dose exceeding 100 per cent S U D is 
dehvered to lungs, infiltration may oc- 
cur If the dose is lower than 140 

per cent S U D , the infiltration usually 
clears up, if it exceeds 140 per cent, fibrosis 
may develop ” 

Desjardins (3) states that he has ob- 
served some degree of pleuropuhnomtis 
m 2 5 per cent of several hundred cases in 
which the thorax received from 800 to 
1,000 r (measured m air), but has never seen 
a reaction after 600 r 

In such of my cases as received adequate 
film exammation and clmical follow-ups, 
about twenty cases from the Strang Chmc 
and about forty more from the Woman’s 
Hospital, m New York, I have found no 
other, receivmg as httle radiation as Case 
3, that showed similar roentgen changes, 
or suffiaent clmical signs or symptoms to 
attract notice 

Other apparent mconsistencies are 
brought to hght m the two following cases, 
not included m my detailed description 

Case 5 A woman of 54, unusually vig- 
orous and young lookmg for her age, 
having mammary carcmoma, was given 
about the same amount of treatment, m a 
single cycle, as Case 1 She showed mod- 
erate increase penbronchial markings at 
the nght base only, faintly perceptible in 
film two months after treatment, reachmg 
a maximum at four months, and completely 
disappeanng by the eighth month 

Case 6 A patient 47 years old received 
moderate roentgen treatment for mam- 
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Fig 12 Case 4 Vertical cross-section of the left Fig 13 Case 4 Intense thickening of alveolar 
lung Note consolidated pneumonic area sharply de- ivalls with exfoliation of hning cells mto the lumen, 
marcated at base tjTiical radiation changes above penvascular and penbronchial thickening No evi 

dence of carcinoma 


shortly afterward A portable supine film 
taken two days before her death showed 
consohdation of the lower half of the nght 
lung, infiltration of the left base, plus the 
findmgs previously shown m the upper 
left lung-field The question of whether or 
not her death was due to infection arising 
first m the vulnerable radiated area and 
spreading elsewhere cannot be positive^ 
deaded The history of severe exposure 
was authentic, however, and postmortem 
findings showed practically no pneumoma 
m the radiated areas and frank consohda- 
tion elsewhere 

Figure 12 shows the gross specimen of 
the left lung m vertical cross-section 

Postmortem exmnvmtton showed the 
breast tumor, measiirmg 1 5 cm m diame- 
ter No nodes were palpable m the 
asjlla or supraclamcular area Micro- 
scopic examination disclosed an exlremely 


cellular duct cell carcmoma There were 
obvious regressive changes m the tumor, 
each island of cancer cells bemg completely 
arcumscnbed by a wall of fibrous tissue 
Both lungs were bound to the chest wall 
and diaphragm by soft, easily broken ad- 
hesions The left apex was found to be 
densely adherent by old fibrous bands 
The left lung, after removal, was seen to 
be covered for the most part i\ ith a sticky, 
yellowish-green, fibnnopurulent exudate 
Cross-section of this lung revealed a firm, 
consolidated surface The pleura was defi- 
mtely thickened and the mterlobar pleura 
was a dense, fibrous band The entire 
upper lobe and upper half of the lower lobe 
were mvohed m a peculiar consolidation 
consistmg of dense, patchy, dull white 
areas, many of whidi seemed to be in close 
relation to the smaller bronchi There u as 
definite penbronchial fibrosis tliroughout 



SOME OF THE DIFFICULTIES IN THE INTERPRETATION OF 
CHOLECySTOGRAMS^ 

By CASSIE B ROSE, M D , Presbylertan Hospital, Chicago 


T ^HERE have been many discussions 
of the efficiency and value of chole- 
cystography, with records of the 
percentage of errors in the x-ray diagnosis 
of gall-bladder disease when checked by 
the operative findmgs These articles 
have led us to a study of 620 cases operated 
upon, out of more than 5,000 cholec 5 rsto- 
grams done smce June, 1925 All of these 
cases are from the x-ray departments of 
Rush Medical College and the Presbytenan 
Hospital of Chicago, both of which have 
the same personnel 

The careful checking of the x-ray and 
operative findmgs, with re-readmg of films 
and lookmg for pitfalls m then mterpreta- 
tion, showed us that many errors can be 
avoided W e found that the most common 
causes of error, m their order of importance, 
were due to the foliowmg 
1 Gas m the bowel 
2 Fecal or other opaque matenal m 
bowel 

3 Technically poor films 
4 Failure to recogmze certam film 
shadows such as 

(o) Kidney over hver sunulatmg gall 
bladder, 

(5) Loop of bowel mistaken for gall 
bladder, 

(c) Gall bladder hidden by bone 
shadows 

5 Errors m judgment such as the 
folloivmg 

(a) Shght vanations from normal, 

(b) Borderhne cases not checkmg with 
operation 

6 Normals — found to be pathologic at 

operation 

The lessons we learned from this study 
are herewith presented Our cholecj^to- 
graphic procedure is as follows The dye 
is giv en either orally or mtravenously ac- 


cordmg to the desire and judgment of the 
attendmg physiaan who also admimsters 
it If given orally, the patient drinks the 
dye, dissolved m grape juice, at the close 
of the evenmg meal If given mtrave- 
nously, the dye is injected at 9 00 p M 
Food IS then withheld, although water is 
permitted, and the patient is taken to the 
roentgen department at mne the next 
morrung Routmdy, films are taken at 
mne and twelve o’clock, to show, re- 
spectively, the filling and concentration of 
the dye m the gaU bladder A meal of 
high fat content is then given and another 
film taken at two o'clock to show the 
emptymg and contraction of the gaU 
bladder 

Vanations from the cholecystographic 
routme are made as follows 

If the dye was given orally, and the gall 
bladder fills famtly, or not at all, by 
twelve o’clock, the high fat meal is post- 
poned imtil after the two o’clock film, and 
a subsequent film taken at four o’clock 
to show the possible gaU bladder emptymg 
With the mtravenous dye, failure of the 
gall bladder to fill by twelve o’clock, does 
not delay the routme procedure 

With both the oral and mtravenous dye, 
failure to empty satisfactorily on the two 
o’clock fiilm, necessitates another film at 
four o’clock, to determme the delay m 
emptymg 

If gas or fecal matenal m the bowel mter- 
feres with the visualization of the gall 
bladder, one or two enemas usually help 
to dear the gall-bladder fidd, or at least 
shift the bowd content and change its 
position or configuration with reference to 
the gall bladder, thus differentiatmg it from 
a gallstone Dnnkmg water will usually 
move the gas m the upper small bowd 

It IS very unportant that the films be of 
good technical quahty Wet films are 
exatmned in order to make any needed 
change m the routme After the ex- 


* Read before the Fourth International Congress of 
Mdiolog}, July 24-31, 1934, at Zunch and St Montz, 
Smtzcrland 
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maiy carcinoma, preceded by heavy 
radium needlmg Two years later she 
showed dense board-like fibrosis of her 
pectoral muscle, with the lung beneath 
entirely clear 

One correlation suggests itself from my 
matenal — ^that of age While 1 agree 
with Desjardms, Groover, Chnstie, Mer- 
ntt, and Coe, and others that the effect 
is a quantitative one, I think the possible 
influence of age and artenosderosis should 
be scrutinized here and m aU subsequent 
reported cases Case 1 was 63 years old, 
Case 3 was 66, Case 4 was 68 Two other 
of my cases, (7 and 8), receivmg heavy 
thoraac radiation for moperable mahg- 
nanaes with resulting pleuropulmomtis, 
not described here because they were com- 
phcated by metastasis, were 67 and 78, 
respectively All five had advanced ar- 
tenosclerosis Case 2, 28 years old, had a 
pleuntis of about two months’ duration 
with complete resolution Case 5, aged 54, 
showed slight changes, chiefly penbronchial 
thickening, of sis months’ duration, or from 
the second to the eighth month after treat- 
ment, with complete restoration Case 6, 
with enough radiation to produce excessive 
soft tissue changes, showed no lung changes 
whatever All of these cases were under 
60 years of age, and were free of demon- 
strable artenosderosis Reports m the 
hterature do not consistently note ages 
of patients, though Davis gives the ages of 
two out of three of his patients as 44 each 
I have not, of course, enough cases, either 
old or young, that have received mtensive 
protracted fractional treatment to warrant 
makmg a defimte statement, because such 


treatment is necessarily reserved for a 
selected group of recurrent or inoperable 
cases, but the pomt seems interesting and 
worthy of further obser\’'ation 

SUMMARY 

1 A group of four cases showing vary- 
mg degrees of pleuropulmomtis from tho- 
racic radiation is descnbed, together with 
accurate depth dose estimations 

2 Four other cases bearmg on the sub- 
ject are discussed bnefly 

3 The possible influence of age and 
arteriosclerosis on the abnormal lung and 
pleural changes is suggested 
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Gas m the bowel was responsible for these 
errors We feel that it is a senous error to 
report stones which are not actually 
present, while the reverse error is per- 
missible 

Of interest m this group were 25 pabents 
whose gallbladders filled and concentrated 
fairly well, and yet did not empty, or, if so, 
very slowly A defimte chronic chole- 
cystitis was found m 24, 12 with stones 
One patient, with no evidence of a primary 
emptymg m spite of suffiaent amount of 
the fat meal, and with considerable dye 
remainmg m the gall bladder until the 
next day, showed at operation only a very 
shght cholecystitis with no stones 

It IS important to remember that, be- 
fore the diagnosis of a pathologic delay in 
empt3nng can be made, it must be es- 
tablished that the patient took and re- 
tamed a sufficient amount of the high fat 
meal, was not unduly nauseated, and that 
a pnmary emptymg of the gall bladder 
with a reabsorption of the dye did not 
occur In this group of 145 cases the \-ray 
diagnosis was erroneous m 1 4 per cent 
In the third group of cases, the x-ray 
report of a norm^y functioning gaU 
bladder with or without stones has the 
highest percentage of error when checked 
by operation This report was made in 
122 cases 

In the 32 cases diagnosed as normally 
fimctiomng with stones, the operation 
revealed stones m 27 It seems quite 
certain that the five mistakes (15 6 per 
cent) were caused by gas m the bowel, m 
all of which the x-ray report stated that 
the stones were more or less questionable 
From this experience it would seem better 
not to diagnose stones m a normally 
functioning gall bladder unless reasonably 
obvious 

The largest number of errors m Group 3 
was made m 90 cases diagnosed as a nor- 
m.xlly functioning gall bladder without 
stones In these cases the operation was 
done for suspected gall-bladder trouble 
on the basis of the chnical eindence and m 
spite of the normal \-ray reports Of the 
90 cases reported as normal by x-ray, the 


operation revealed a normal gall bladder 
m 29, and a chronic cholecystitis in 61, 
11 with stones 

On re-reading the films after operation, 
and -with our mcreased knowledge, suffi- 
cient changes were noted to place 18 of 
these cases m Group 2 In that way our 
percentage of error in Group 3 would be 
reduced from 54 per cent to 39 per cent 
and our error m Group 2 changed from 
1 4 per cent to 1 2 per cent Furthermore 
it IS well known that even a moderately 
severe cholecystitis need not interfere 
with normal function of the gall bladder, 
and also, that most surgeons and patholo- 
gists report as a chrome cholecystitis all 
cases in which any change from normal is 
found 

If the diagnosis of gall-bladder disease 
is left to the roentgenologist, he wants 
not only to do a cholecystogram but also 
a stomach and bowel exammation for 
associated findings which may be ehated, 
such as compression, deviation of position, 
or change m function of these organs, or 
their relationship to a point of tenderness 
on pressure In doubtful cases this often 
helps to swing the diagnosis one way or the 
other Sometimes an x-ray study of the 
urmary tract is also needed 

The reports of 21 Amencau authors 
who give statistical data concerrung their 
senes of cholecystograms, particularly those 
checked by operation, record a total of 
39,280 cases, from which number 5,983 
were operated upon An average of the 
figures given in these reports indicates 
that the x-ray diagnosis of a pathologic 
gall bladder was confirmed at operation 
m 93 3 per cent, while the x-ray diagnosis 
of a normal gall bladder was confirmed 
m only 76 3 per cent 

In the senes of 520 cases operated upon, 
herewith reported, the ongmal x-ray report 
of a pathologic gall bladder was confirmed 
m 93 7 per cent, and after restudy and 
ehmination of avoidable errors, in 97 5 
per cent The ongmal x-ray report of a 
normal gall bladder was confirmed in 
32 3 per cent, and after restudy and elimi- 
nation of avoidable errors, was confirmed 
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amination is completed and the films are 
diy, the final report is made As far as 
results are concerned m both the oral and 
mtravenous methods, I refer to my paper 
m which I renewed 1,616 hospital case 
records, checkmg as far as possible the 
chmcal and operative findings as com- 
pared mth the x-ray report of the chole- 
cystogram There was a suqinsmgly close 
agreement between the two methods As 
a result of this study, and in new of our 
subsequent experience, we feel that it is 
perfectly fair first to give the dye orally, 
smce this is the more simple procedure 
Then, if not entirely satisfactory, the ex- 
ammation may be rechecked by the intra- 
venous method In our experience this is 
seldom necessar}’- 

We have accepted the customar)’- classi- 
fication m the diagnosis of cholescysto- 
grams and divide the \-ray findmgs into 
three groups, as follows 

Group 1 Non-funcbomng, with or 
without stones 

Group 2 Poorly functiomng, with or 
without stones 

Group 3 Normally functiomng, with or 
without stones 

The first five of these diagnoses are 
indicative of a pathologic gall bladder, 
and the last is an x-ray normal In the 
first group of cases the x-ray report of no 
fillin g, ather with or without stones, is al- 
most certam endence of a pathologic gall 
bladder In a total of 248 cases so re- 
ported, the operation revealed stones m 
the gall bladder or ducts m 200, and a 
chrome cholecystitis without stones m 33 

Errors m the report of a non-functiomng 
gall bladder occurred m 15 cases, as 
follows 

In ten patients, whose \-ray films 
showed no endence of gall-bladder func- 
tion, the pathologj’’ found at operation was 
located outside the gall bladder In eight 
patients there was a caremoma of the head 
of the pancreas, m one a chronic pan- 
creatitis, and m one a tuberculous pen- 
tomtis with adhesions to the duct. 

Three cases that showed a chrome 
cholecystitis at operation, were considered 


normal on review, once because of gas 
and an over-penetrated film, and twice 
because the gall bladder was hidden by 
bone shadoivs In one large patient whose 
gall bladder had been prenously removed 
a loop of bowel was mistaken for a family 
functiomng gall bladder One case that 
was normal at operation was called non 
functiomng by x-ray, probably because 
the capsules for the dye, used m our early 
work, did not dissolve well enough 
Five cases, ongmally reported as be 
longmg m Groups 2 and 3, would, with our 
mcreased knowledge, have been put into 
this first group of non-fimctionmg gall 
bladders At operation, all five showed a 
chronic cholecystitis with stones 
Our errors were due to the fact that the 
overlappmg shadows of the hver and 
kidney had been rmstaken for a gall blad- 
der On review it was endent that these 
shadoivs had overlapped a httle more or 
less on the vanous films, due to a shift 
m position of the patient, and thus had 
simulated a funcfaomng gall bladder This 
error can be avoided only by constantly 
bearmg m mmd that the lower end of the 
kidney-hver shadow is pointed instead 
of rounded as is the gall-bladder shadow 
In this total group of 253 cases, the onginal 
\-ray report was erroneous m 7 9 per cent, 
and after the correction of avoidable errors, 
was erroneous m 3 9 per cent 
The second group of cases, the x-ray 
report of which is a poorly functioning gall 
bladder with or without stones, compnses 
those m which there is some evidence of 
function, although less than normal These 
are the cases which fill or empty slowly, do 
not concentrate the dye, are unusually 
large or small, have some definite de- 
formity of contour, or perhaps are only 
shghtly less dense than normal All of the 
145 cases reported as belonging in this 
group showed pathology^ of the gall bladder 
at operation, stones in the gall bladder or 
ducts in 127, and chrome cholecvstitis m 
IS In 15 cases, stones were found which 
were not reported prior to operation, and 
in two cases stones which were diagnosed 
bv the \-ray were not oneratinn 
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Reported by L J Carter, M D 


R BALFOUR stated that pam in 
the right upper quadrant might be 
due to lesions m various locations, 
mz , m the right upper quadrant, elsewhere 
in the abdomen, m the chest, and to general 
disease The most frequent conditions in 
the right upper quadrant causmg pam are 
lesions m the gall bladder and the duode- 
num The more severe the symptoms 
attributable to these conditions, the greater 
rehef is obtamed from surgery On the 
other hand, the less severe the symptoms, 
the less likely is rehef to be obtamed from 
surgery Among the diseases occumng 
elsewhere m the abdomen the ones most 
likely to produce pain m the nght upper 
quadrant are those associated with the 
appendix The diseases withm the chest 
with which pain m the nght upper 
quadrant is most frequently assoaated are 
coronary thrombosis, pneumoma, and 
pleurisy, espeaally of the diaphragmatic 
type Among general diseases most fre- 
quently assoaated with pam m the nght 
upper quadrant are tabes and herpes 
zoster 

Discussing the treatment of duodenal 
ulcer. Dr Balfour showed a senes of 
lantern shdes illustrating the vanous opera- 
tions for duodenal ulcer 

Dr Kirkhn showed a very fine senes of 
lantern slides, lUustratmg duodenal and 
gall-bladder diseases, these bemg the chief 
conditions m the nght upper quadrant 
which are demonstrable radiologically 
He stated that the radiologist should recog- 
nize lesions of the duodenum m 100 per 
cent of the cases, although he might not 
be able to identify the lesion m all the 


cases Duodenal ulcer is recognizable 
radiologically m 95 per cent of the cases, 
the fluoroscope bemg of prime importance 
m the diagnosis In acute perforations of 
the gastro-mtestmal tract a diagnostic 
sign is the presence of gas above the hver 
and underneath the diaphragm Acute 
duodemtis gives charactenstic findmgs, 
namely, a recticular network of banum 
m the duodenum, imtabdity of the first 
and second parts of the duodenum, and 
absence of the charactenstic crater of an 
ulcer A number of charactenstic shdes 
of diverticulum of the duodenum were 
shown Hypertrophy of the pylonc muscle 
was shown m a number of shdes The 
charactenstic appearance was an elongated, 
shghtly irregular area of banum con- 
nectmg the pylonc end of the stomach and 
the duodenal cap It is narrow and 
defimtely distmgmshable from ulcer and 
carcmoma 

A very complete analysis was given by 
Dr Ejrklm of his work m cholecystog- 
raphy, m which he uses the oral method 
Lantern shdes showed the foUowmg find- 
mgs normal concentration of the dye, 
irregulanties m size of the gall bladder, 
defiaency m concentration of the dye, 
gallstones accentuated by the dye, and 
papilloma and adenoma In Dr Kirk- 
hu’s hands this method is correct m 97 1 
per cent m showmg poorly functionmg 
gall bladder, is correct in 96 S per cent m 
showmg non-functionmg gaU bladder, and 
is correct m S9 5 per cent m demonstratmg 
normal gall bladder The diagnosis of 
gallstones has been greatly improved by 
the dye method In the radiographic 
work the greatest care must be taken to 
have the tedmic perfect Examples were 
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in 52 3 per cent of the cases operated upon 
for suspected gall-bladder disease 

StBOtARY 

1 Technically correct films are im- 
portant 

(a) Watch wet films and be sure that 
the gall-bladder region is centered on the 
film and not hidden tmder bone shadows 

(b) If the gall bladder is not visible 
on the first film, turn the patient and take 
another film 

(c) If the patient vomited the dye, take 
one trial film and if no gaU-bladder shadow 
IS present, repeat the whole procedure 

2 Our greatest source of error was 
due to gas or fecal matenal m the bowel 

(а) The givmg of enemas or the dnnk- 
mg of water by the patient, helped most to 
change the size or position of these shadows, 
and thus aided m film mterpretation 

(б) Shadows which simulate gall blad- 
der must be evaluated 


3 Positive fiindmgs, either of funcbon 
or stones, are seldom missed m the x-ray 
exammation 

(a) Of mterest is a group of non- 
functionmg gall bladders assoaated with 
carcmoma of the head of the pancreas 

4 Indefimte findmgs are more diflicult 
of mterpretafaon, and call for expenence 
and good judgment on the part of the 
roentgenologist In some cases the find- 
mgs may be questionable as to pathology, 
not only for the roentgenologist, but for 
the siugeon and pathologist as well 

5 It is just as important for the 
radiologist to stand on a diagnosis of 
normal, as to try to bolster the dimaan's 
diagnosis of a pathologic gall bladder on 
msufiSaent x-ray evidence 

6 Only by the closest co-operation be- 
tween the roentgenologist and the dmician 
or surgeon, can the highest percentage of 
correct diagnoses be made and the welfare 
of the pabent best be served 
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for the detection of the cause of nght upper 
abdominal pam mentioned by Dr Carter 
were the Graham functional hver test, 
an adaptation of the lodeikon test, the 
use of the mtravenous method of pyelogra- 
phy, which IS preferable to the retrograde 
method m suspected nght hydronephrosis. 


and his condemnation of the use of thoro- 
trast mtravenously as a dangerous method 
The banum meal should not be given if 
acute intestmal obstruction is suspected, 
or if acute perforation of the stomach or 
small bowel, or partial obstruction of the 
large bowel exists 
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shown of gallstones missed by poor fo- 
cussing or by movement of the patient, 
and these same stones shown when the 
faults of techmc were corrected Par- 
ticularly stnkmg was Dr Kirkhn’s demon- 
stration of papihoma of the gall bladder, 
and its differentiation from gallstones and 
adenoma 

Dr Hunter emphasized lesions of the 
abdommal wall as causes of pam The 
mjection of novocam, 0 5 per cent, re- 
heves the pam He showed the changed 
pomt of view of the surgeon m recogmzmg 
that peptic ulcer is largely a medical 
disease, and not a surgical one primarily, 
and that surgery should be reserved for 
such comphcations as obstruction, per- 
foration, and recurrmg hemorrhage Simi- 
larly the trend of treatment m gall- 
bladder disease is away from surgery and 
toward medical methods Surgery should 
be reserved for empyema of the gall 
bladder, uncontrollable attacks of bihary 
cohc, and the persistence of digestive 
disturbances m spite of medical treatment 
Dr Hunter emphasized the importance of 
treatmg the patient, as well as the disease, 
m peptic ulcer and gall-bladder disease 

Dr Brandson stated that we should 
approach the study of pam m the nght 
upper quadrant through our knowledge 
of anatomy, particularly of nerve distn- 
bution For instance, the reason for the 
reference of kidney pam to the external 
gemtals is the fact of then common ongm 
m the same fetal tissue We also should 
remember the segmental nerve supply 
He called attention to the classic state- 
ment of Hilton that the nen^e supply of 
the skm and the underlying organs is from 
the same nerve segment One should also 
remember the position of the sympathetic 
nerve gangha as explammg pam radiation , 
as an example, shoulder pam in right upper 
abdommal inflammations 

Dr Carter, in expressmg appreaation 
of the visit of Dr Eirkhn, emphasized the 
ongmal contributions of Dr Kirklm, 
namely, m the diagnosis of pylonc hjyer- 
trophy, acute duodemtis, and papilloma 
of the gall bladder 


Dr Carter reviewed a number of his 
own cases which had come to operation 
for the relief of nght upper abdominal 
pam, and showed that 40 per cent were 
due to chrome cholecystitis, 14 per cent 
to adhesions and bands, 9 per cent to 
duodenal ulcer, 4 per cent to caremoma 
of the stomach, 1 per cent each to several 
other more rare conditions, while 15 per 
cent showed no demonstrable lesion m 
the nght upper quadrant In this 15 per 
cent the lesion was found m the lower 
nght quadrant and was assoaated with 
ileocecal pathology Also, m this 15 per 
cent the gall-bladder tenderness and the 
duodenal defonmty demonstrated m the 
nght upper quadrant were reflex spastic 
phenomena, the sure precursors of later 
pathology 

In the matter of duodenal bands and 
adhesions, occurring m 14 per cent of the 
cases, the radiologic mdications were de- 
fomuty of the duodenal cap, with regular 
hues as distmct from the deformity of 
ulcer, angulation of the second part of the 
duodenum upward or outward, and di- 
lated second portion of the duodenum 
That the careful removal of these con- 
stnetmg bands and adhesions from the 
duodenum does give rehef of symptoms, 
was shown m 40 cases operated upon, m 
which rehef was obtained from the symp- 
toms m from 50 to 80 per cent 

Dr Carter mstanced his own expenence 
with cholecystography He had adnim- 
istered the dye, lodeikon, m nearly a thou- 
sand cases, usmg the oral method In 
a senes of cases that came to operation, 
the test was found correct m 95 per cent, 
m which it mdicated gall-bladder pa- 
thology As a test of the absence of gall- 
bladder disease it was of less value — a 
diseased gall bladder may be capable of 
functiomng normally The method has 
its greatest value as a test of gall-bladder 
function A gall bladder, houever dis- 
eased, if It IS functiomng normally, ac- 
cording to this test, should not be re- 
moved, but should be given a chance of 
recovery under medical treatment 

Among the methods of examination 
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penile carcinomas were pathologically re- 
ported to be papillary and 87 infiltratmg 
Microscopically, the carcmoma is almost 
always a squamous-ceU epithehoma, this 
was true m our senes except for two lesions, 
one of which was a hemangiosarcoma and 
the other a melano-epithehoma Sixty- 
four (or 32 82 per cent) of the carcmomas 
m the senes were not graded accordmg to 


Broders’ classification Of the 131 car- 
cmomas that were graded, 18 (or 13 74 
per cent) were of Grade 1 , 60 (or 45 80 per 
cent) of Grade 2, 40 (or 30 53 per cent) 
of Grade 3, and 13 (or 9 92 per cent) were 
of Grade 4 Thus of the lesions that were 
graded, those of lower grades shghtly pre- 
dominated , 60 per cent were graded 1 or 2, 
and 40 per cent were graded 3 or 4 (Table II) 


TABLE I — CLASSIFICATION ACCORDING TO GROUP 
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TABLE n — CLASSIFICATION ACCORDING TO GRADE OF MALIGNANCE 
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TABLE III — CAUSE OF DEATH (106 PATIENTS) 
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RESULTS OF TREATMENT OF CARCINOMA OF THE PENIS' 


By HARRY H BOWING, MD, ROBERT E FRICKE MO tj, * 

Radiology, a?td VIRGIL S COUNSBLLER. M D. OivisiofT^Surgeiy, 

Mayo Chute, Rodiester, Mmnesoia 


C AJRCINOIMA of the penis is 

suffiaently rare to be of considerable 
interest with regard to its manifes- 
tations, mode of growth, and treatment 
A survey of the hterature on the subject 
in the past decade reveals an abimdance 
of reports descnbmg one or two cases 
There are also excellent detailed studies 
of a larger senes of cases contnbuted by 
Barnnger and Dean (1), Dean (3, 4), 
Colby and Smith (2), Lewis (6), Pfahler 
and Widmann (7), Schremer (S), Schremer 
and Kress (9), and Howze (5) Many 
authonties report an madence of from 1 
to 3 per cent of penile caremomas among 
all caremomas m the male Durmg 1931, 
3,505 patients with caremoma were seen 
at The Mayo Chmc, 1,992 of these were 
men Of these 1,992 men, six (or 0 301 
per cent) had caremoma of the perns A 
total of 204 men m this senes had cara- 
noma of the gemto-unnary organs, and the 
six with pemle caremoma hence form 2 94 
per cent of this group Although this of 
course represents only the madence for 
one year, it is probably a fair sample of 
the madence of this disease 

The madence of the disease is usually 
higher among those m the sixth decade of 
life Of 195 patients with caremoma of the 
penis seen at The Mayo Clmic from 1907 
to 1932, 63 (or 32 3 per cent) were between 
fifty and sixty years of age Of the re- 
mammg patients m this senes, seven were 
m the third decade, 19 m the fourth, 43 
in the fifth, 35 m the seventh, 23 m the 
aghth, and five m the nmth 

The ebologic factors m penile caremoma 
are rather uniformly described as phimosis, 
balamtis, leukoplakia, sj^bihs, and 

I Read (m part) before the Radiological Society of 
North America at the Eighteenth Annual Meeting, at 
Atlantic City, Nov 2S-~Dec 1, 1932 


trauma Practically no cases of the disease 
occur among men who were circumased 
m infancy The Jewish race is almost 
immune In the senes of 195 cases, 
phunosis was noted m 87, balamtis in 
seven, and leukoplakia m one Wasser- 
mann tests were not performed in 62 
cases, m the remainmg 133 cases only 
two reactions were positive A history of 
syphihs was obtamed m mne cases and of 
gonorrhea m 43 Circumasion m adult 
life may possibly predispose to caremoma 
of the perns, and yet it may be performed 
because of the imtation of an existent un- 
recognized lesion, the operation imcovermg 
the growth In our senes, 68 patients 
(or 34 87 per cent) had recently been or- 
cumased Not one of our pafaents had 
been orcumased m infancy 
To facihtate the study of treatment and 
of results we have divided all of our cases 
mto four groups accordmg to the extent 
of the pnmary lesion and the presence or 
absence of metastasis A small lesion of 
less than 2 5 cm m diameter, without 
metastasis, we have designated as belong- 
mg to Group I A similar small lesion 
with metastasis to the mgumal nodes be- 
longed to Group II Group III mcluded 
large lesions more than 2 5 cm m diameter 
without evident metastasis to lymph nodes, 
and Group IV included large lesions with 
metastasis to the mgumal nodes or else- 
where (Table I) 

A careful classification of any type of 
caranoma is necessar}'' to study its char- 
acteristics and the best methods of treat- 
ment Considering gross pathology', car- 
cinoma of the penis occurs m two forms 
the papillary (usually on the glans) and 
the infiltrating (usually m the prepuce) 
The former is usually regarded as the 
more common In our senes, lOS of tlie 
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penile carcinomas were pathologically re- 
ported to be papillary and 87 mfiltratmg 
Microscopically, the carcmoma is almost 
always a squamous-cell epithehoma, this 
was true m our senes except for two lesions, 
one of which was a hemangiosarcoma and 
the other a melano-epithehoma Sixty- 
four (or 32 82 per cent) of the carcmomas 
m the senes were not graded according to 


Broders’ classification Of the 131 car- 
cmomas that were graded, 18 (or 13 74 
per cent) were of Grade 1 , 60 (or 45 80 per 
cent) of Grade 2, 40 (or 30 53 per cent) 
of Grade 3, and 13 (or 9 92 per cent) were 
of Grade 4 Thus of the lesions that were 
graded, those of lower grades shghtly pre- 
dommated , 60 per cent were graded 1 or 2, 
and 40 per centwere graded 3 or 4 (Tablell) 
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C arcinoma of the penis is 

suffiaently rare to be of considerable 
mterest with regard to its manifes- 
tations, mode of growth, and treatment 
A survey of the hterature on the subject 
m the past decade reveals an abundance 
of reports descnbmg one or two cases 
There are also evcellent detailed studies 
of a larger senes of cases contnbuted by 
Barrmger and Dean (1), Dean (3, 4), 
Colby and Srmth (2), Lewis (6), Pfahler 
and T^hdmann (7), Schremer (8), Schremer 
and Kress (9), and Howze (5) Many 
authonties report an madence of from 1 
to 3 per cent of pemle caremomas among 
all caremomas m the male Dunng 1931, 
3,505 patients with caremoma were seen 
at The Mayo Chmc, 1,992 of these were 
men Of these 1,992 men, six (or 0 301 
per cent) had carcinoma of the perns A 
total of 204 men m this senes had cara- 
noma of the gemto-urmary organs, and the 
SIX with pemle caremoma hence form 2 94 
per cent of this group Although this of 
course represents onl)’- the madence for 
one year, it is probabty a fair sample of 
the madence of this disease 
The madence of the disease is usually 
higher among those m the sixth decade of 
hfe Of 195 patients with caremoma of the 
penis seen at The Mayo Chmc from 1907 
to 1932, 63 (or 32 3 per cent) were between 
fifty and sixty years of age Of the re- 
mammg patients m this senes, seven were 
m the third decade, 19 m the fourth, 43 
m the fifth, 35 m the seventh, 23 m the 
aghth, and five m the nmth 

The etiologic factors m penile caremoma 
are rather uniformly desenbed as phimosis, 
balamtis, leukoplakia, syphihs, and 

> Read (m part) before the Radiological Society of 
North Amenca at the Eighteenth Annual Meeting, at 
Atlantic City, Nov 2S-X>ec 1, 1932 


trauma Practically no cases of the disease 
occur among men who were circumased 
m infancy The Jewish race is almost 
immune In the senes of 195 cases, 
phimosis was noted m 87, balamtis m 
seven, and leukoplakia m one Wasser- 
mann tests were not performed m 62 
cases, m the remaimng 133 cases only 
two reactions were positive A history'' of 
sj'phihs was obtained m rune cases and of 
gonorrhea m 43 Circumasion m adult 
life may possibly predispose to caremoma 
of the perns, and yet it may be performed 
because of the imtation of an existent un- 
recogmzed lesion, the operation uncovermg 
the growth In our senes, 68 patients 
(or 34 87 per cent) had recently been cir- 
cumcised Not one of our patients had 
been arcumased m infancy 
To facilitate the study of treatment and 
of results we have diinded all of our cases 
mto four groups accordmg to the extent 
of the pnmary lesion and the presence or 
absence of metastasis A small lesion of 
less than 2 5 cm m diameter, without 
metastasis, we have designated as belong- 
mg to Group I A similar small lesion 
with metastasis to the mgmnal nodes be- 
longed to Group II Group III mcluded 
large lesions more than 2 5 cm m diameter 
without endent metastasis to lymph nodes, 
and Group IV mcluded large lesions with 
metastasis to the mgumal nodes or else- 
where (Table I) 

A careful classificabon of any tfpe of 
caremoma is necessary to study its char- 
actenstics and the best methods of treat- 
ment Considering gross pathology, car- 
cinoraa of the perns occurs m two forms 
the papillary (usually on the glans) and 
the mfiltratmg (usually in the prepuce) 
The former is usually regarded as the 
more common In our senes, lOS of the 
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pemle carcinomas were pathologicaEy re- 
ported to be papillary and 87 infiltratmg 
Microscopically, the carcmoma is almost 
always a squamous-ceU epithehoma, this 
was true m our senes except for two lesions, 
one of which was a hemangiosarcoma and 
the other a melano-epithehoma Sixty- 
four (or 32 82 per cent) of the carcmomas 
m the senes were not graded according to 


Broders’ classification Of the 131 car- 
cmomas that were graded, 18 (or 13 74 
per cent) were of Grade 1 , 60 (or 45 80 per 
cent) of Grade 2 , 40 (or 30 53 per cent) 
of Grade 3, and 13 (or 9 92 per cent) were 
of Grade 4 Thus of the lesions that were 
graded, those of lower grades shghtly pre- 
dominated, 60 per cent were graded 1 or 2, 
and 40 per cent were graded 3 or 4 (T able II) 


TABLE I — CLASSIFICATION ACCORDING TO GROUP 


Group 

Total 

Per cent 

Died 

Living at 
last report 

Living now 

Not traced 

Subsequent life 
m years 

Surgery 

here 
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here 
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here 
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1 i 

1 

36 

8 

! 14 
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36 1 

18 46 

19 

6 1 

9 1 
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21 1 
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1 1 

2 1 

1 

20 

6 

14 

lU 
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16 41 

17 

6 

9 
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28 

7 
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86 
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66 

13 

6 

11 

64 1 

11 

m 
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2 

41 

26 

24 

Total 

196 

100 
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37 

34 

18 
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38 

SI 

m 

m 

4 
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47 
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TABLE U — CLASSIFICATION ACCORDING TO GRADE OF MALIGNANCY 
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3 
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3 
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TABLE in — CAUSE OF DEATH (106 PATIENTS) 
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Penile caranomas are, as a rule, very 
slow growing In 27 of our cases, sjnnp- 
toms had been present for more than five 
years Apparently the growth also meta- 
stasizes late The site of metastasis is 
deterrmned by lymph dramage The 
superficial lymph vessels of the perns dram 
mto the ingmnal nodes The deeper 
tissues are dramed by l}Tnph vessels ac- 
companymg the dorsal vem mto nodes 
m the pelvis As pemle epithehomas 
remam superficial for a long time, meta- 
stasis m most cases is to the nodes of the 
grom Logically, the mode of treatment 
and the results vary with the extent of the 
disease, so we wiU consider treatment and 
results for each separate group 

In Group I (small lesions without evi- 
dent metastasis) are hsted 41 cases, m 
ten of which operation was performed else- 
where, such operation consisted of ex- 
asion of the growth m seven cases, dorsal- 
slit operation in five, biopsy m three, and 
cautery m ten Five of these patients 
had had radium treatment elsewhere 
In 36 of the cases operation was performed 
at the Climc and consisted of biopsy m 
four cases, arcumasion and exasion m 
two, excision of the growth m six, ampu- 
tation of the perns m eight, partial ampu- 
tation m five, radical amputation and dis- 
section of the mgumal nodes m one, emascu- 
lation m one, amputation and bilateral 
dissection of the nodes m thirteen, 
and dissection of the nodes m two In 
eight cases radium was apphed to the 
pemle growth at the Clmic, m four of 
these, It was apphed post-operatively 
In SIX cases it was apphed to the 
mgumal nodes post-operatively Low volt- 
age roentgen-ray treatment was apphed 
to the pemle growth m five cases, and the 
same treatment was used over the mgxunal 
nodes m thirteen Ten patients in this 
group rephed to letters sent them six 
months pnor to the ivntmg of this paper, 
13 could not be traced at this time, but 
were himg at the time of a prenous m- 
quirjb four could not be traced at this tone 
nor at the tone of the prenous mquuy, 
and 14 were defimtely known to have 


died I^^en last heard from, 13 of the 
patients m this group had hved from 
one to five years, 14, from five to ten years, 
five, from ten to 15 years, three, from 15 to 
20 years, and one, from 20 to 25 years 
Group II (small lesions with metastasis) 
contams 36 cases, m 17 of which surgical 
procedures were performed elsewhere. 
Twenty patients underwent operabon at 
the Clmic, which consisted of biopsy in 
three cases, circumcision and exasion m 
one, exasion m three, simple amputabon 
of the perns m seven, amputabon with 
dissecbon of the nodes m six, parbal am- 
putabon without dissecbon of nodes in 
one, and parbal amputabon with dissec- 
bon of the nodes m three A dorsal-sht 
operabon was performed m one case and 
removal of mgumal nodes m four cases 
Radium treatment was given m slx cases, 
m three of these to the pnmaiy lesion and 
m three to the mgumal nodes Roentgen- 
ray treatment was apphed m 14 cases 
Nme pabents m this group rephed to 
letters sent them slx months pnor to the 
wnbng of this paper six could not be 
traced at this time but were hnng at the 
time of a prenous mquiry, two could not 
be traced at this time nor at the tune of the 
previous mquiry, and 19 were defimtely 
known to have died UTien last heard 
from, 21 of the pabents m this group had 
hved from one to five years, five, from five 
to ten years, four, from ten to 15 years, 
one, from 15 to 20 years, and two, from 20 
to 25 years 

Group III (large lesions without meta- 
stasis) contams 32 cases, in seven of which 
some form of operation bad been per- 
formed elsewhere Surgery wns per- 
formed at the Clmic m 28 cases and con- 
sisted of biopsy m two, arcumasion and 
exasion m one, simple evasion m four, 
amputabon of the penis m seven, amputa- 
tion with dissecbon of the nodes m eleven, 
parbal amputabon mth dissection of the 
nodes m one, radical amputation in four, 
dorsal-sht operation m one, plasbc opera- 
bon m three, and removal of all mgumal 
nodes m two Radium treatment was 
apphed m seven rn toe nnman legion 
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and m five to the inguinal nodes as well, 
roentgen-ray treatment was given to nme 
patients (m two of these cases to the 
primary lesion) Nme patients m this 
group rephed to letters sent them six 
months pnor to the wntmg of this paper, 
five could not be traced at this tune but 
were hvmg at the time of a previous in- 
quiry, one could not be traced at this time 
nor at the time of the previous mquiry, 
and 17 were defimtely known to have died 
When last heard from 21 of the patients 
m this group had hved from one to five 
years, eight, from five to ten years, and 
two, from 20 to 25 years 

Group rV (large lesions with meta- 
stasis) contams by far the largest number 
of cases, 86, or 44 10 per cent of the total 
In 38 of these cases some form of operation 
had been performed elsewhere In 41 
cases operation was performed at the Cluuc 
and consisted of biopsy m six, orcumasion 
and exasion m one, sunple excision m one, 
simple amputation m 18, amputation with 
removal of the nodes m eleven, partial 
amputation m one, partial amputation 
with removal of the nodes in two, radical 
amputation in two, emasculation in three, 
plasbc operation m two, and dissection of 
mgmnal nodes in seven Twenty-six pa- 
tients had radium treatment, 17 to the 
pnmary lesion and 26 to the ingiunal nodes 
Twenty-four had roentgen-ray treatments, 
four to the pnmary lesion, and the re- 
mainder to the groms Six patients in 
this group rephed to letters sent them six 
months pnor to the wntmg of this paper 
13 could not be traced at this time but were 
hving at the tune of a previous mqmry, 
11 could not be traced at this tune nor at 
the tune of previous mquiry, and 56 were 
known to have died When last heard 
from, 54 had hved from one to five years, 
eleven, from li\e to ten years, seven, from 
ten to 15 years, and one, from 15 to 20 years 
Considenng the entue four groups, 
and leaving out the IS patients who w'ere 
not traced, 34 patients (10 per cent) have 
rephed to letters sent them, 37 (21 per 
cent) could not now be traced but were 
hvmg at the time of a previous inquir}’-, 


and 106 (60 per cent) were defimtely 
known to have died (Table III) When we 
consider that this study began m 1907, 
that these patients are m the cancer age, 
that their life expectancy is low, and that 
seven of them had other co-existmg 
mahgnant conditions (three had caremoma 
of the hp, two of the face, one of the blad- 
der, and one of the rectosigmoid), the high 
death rate is to be expected Of the 106 
patients who were known to have died, 
11 died of caremoma, 15 died of causes un- 
related to the caremoma, and for the remam- 
mg 14 the cause of death was not stated 
The results of treatment accordmg to the 
grade of malignancy comply with our ex- 
pectations Considermg only the cases 
m which the patients were traced and the 
lesions graded, sue of the patients with 
lesions of Grade 1 are known to be hvmg 
and two are known to have died, eight of 
those with lesions of Grade 2 are hvmg and 
27 are known to have died, ten of those 
with lesions of Grade 3 are hvmg and 
eighteen are known to have died, and one 
with a lesion of Grade 4 is known to be 
hvmg and seven are known to have died 
Of those with ungraded lesions, rune are 
hmng and 52 have died 
The preponderance of cases m this report 
m which some surgical procedure was em- 
ployed IS due m large measure to the fact 
that this review begins m 1907 and radium 
did not come mto use at the Cluuc until 
about 1915 Of late years, irradiation 
has been the usual practice, together with 
whatever surgical mtervention is mdicated 
In what follows, the patients whom we 
hst as now hvmg have all been traced 
withm the past six months, and we have 
defimte mformation about those patients 
hsted as havmg died However, there is 
a large number of patients who have not 
been traced up to the present tune Many 
patients have hved five or ten )’-ears smee 
treatment, and were perfectly well at the 
tune when last heard from (Table IV) 
Considermg our entire 195 patients, 62 
(or 31 79 per cent) were treated by surgery 
alone Eleven of these patients are still 
Inmg, 34 have died The next largest 
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group received both surgical treatment and 
irradiation with roentgen rays, there were 
37 patients in this group, or 18 97 per cent 
of the total Eleven of this group are 
known to be hving and eleven are known 
to be dead The nest largest group, 
consistmg of 15 patients or 7 69 per cent 
of the total recaved surgical treatment 
and irradiation with both radium and 
roentgen rays two of these patients are 
known to be hvmg and ten are known to be 
dead Thirteen patients (or 6 66 per cent) 
received surgical treatment and irradiation 
with radium, four of these are now hvmg 
and eight have died Radium was the 
only treatment given 12 patients (or 6 15 
per cent) one of these is hvmg and mne 
have died Radium and roentgen rays 


together were used without any surgical 
treatment m seven cases (or 3 58 per cent) 
two of these patients are hiung and four 
have died Irradiation with roentgen ra}^ 
alone was used m two cases (or 1 02 per 
cent) these two patients have not been 
traced No treatment at all was given in 
47 cases (or 24 10 per cent) of the pa- 
tients m this group, three are still hvmg and 
30 are known to be dead 

SUMMARY 

This study is based on 195 cases of 
epithehoma of the penis which were en- 
countered at The Mayo Clmic from the 
beginning of 1907 to January, 1932 A 
large proportion of the total, 47 patients 
m all, received no treatment at the Chma 
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Sixty-two patients received surgical treat- 
ment alone at the Clinic The remainder 
received a combination of surgical treat- 
ment and irradiation with roentgen rays, 
surgical treatment and irradiation with 
both radium and roentgen rays, surgical 
treatment and irradiation with radium, 
irradiation with radium alone, irradiation 
with radium and roentgen rays, or irradia- 
tion with roentgen rays alone The cases 
have been divided into groups dependmg 
on the extent of the primary lesion and the 
presence or absence of metastasis They 
have also been divided accordmg to the 
microscopic grade of the lesion One 
hundred and six patients have died, 34 
are known to be still hvmg, and the re- 
mamder have not been traced up to the 
time of the present writing, although the 
majority of these were well when last 
heard from 

The subsequent hfe m years has been 
worked out for all patients We find that 
fi\e have hved from 20 to 25 years, five 
have hved from 15 to 20 years, and the re- 
mamder for shorter terms smce the time 
of the first treatment 

It is obviously mcorrect to contrast the 
results m those cases m which patients 
received only surgical treatment, or were 
treated by irradiation alone, with the 
results m those cases m which patients re- 
ceived a combmation of surgical treat- 
ment and irradiation, as the group of cases 
m which patients received surgical treat- 
ment alone is made up of cases seen prior 
to 1915, when treatment by irradiation 
was instituted at the Chrac The results 
have been good when we consider that the 
data go back over a penod of 25 years and 
deal mtli patients of the cancer age whose 
hfe expectancy is ordmanly less, many 
have died of other comphcations and 
seven of the group had m^gnant lesions 
of other parts of the body Further, it is 
interestmg to note that these good results 
have accrued mamly from consenmtive 
surgery Considenng the total expenence 
of these patients here and elsewhere, only 
45 (or 23 07 per cent) received radical 


surgical treatment, 84 (or 43 07 per cent) 
received conservative surgical treatment, 
and 50 (or 25 64 per cent) received mmor 
surgical treatment 


CONCLUSIONS 

Epithehoma of the perns is a slow-grow- 
mg neoplasm which is mchned to remain 
superfiaal for a long time, to metastasize 
late, and, when such metastasis does occur, 
to affect the mgmnal nodes The slow 
growth and accessibihty of the lesion 
render it amenable to surgical treatment 
and to irradiation with radium and roent- 
gen rays, either alone, or probably best in 
combmation The type of surgical pro- 
cedure obviously depends on the extent of 
the lesion and the presence or absence of 
metastasis, and to some extent also on the 
wish of the patient In moperable cases, 
irradiation alone accomphshes a great deal 
in the way of palhation Obviously the 
earher the condition can be diagnosed, 
the better the chance of permanent cure 
by a combmation of surgical treatment and 
irradiation 

Circumcision in infancy must receive 
more attention as a means of preventmg 
mahgnant disease of the penis (10) 
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group received both surgical treatment and 
irradiation with roentgen rays, there were 
37 patients m this group, or 18 97 per cent 
of the total Eleven of this group are 
known to be hving and eleven are Imown 
to be dead The next largest group, 
consistmg of 15 patients or 7 69 per cent 
of the total received surgical treatment 
and irradiation with both radium and 
roentgen rays two of these patients are 
known to be hvmg and ten are known to be 
dead Thirteen patients (or 6 66 per cent) 
received surgical treatment and irradiation 
with radium, four of these are now hvmg 
and eight have died Radium was the 
only treatment given 12 patients (or 6 15 
per cent) one of these is hinmg and rune 
have died Radium and roentgen rays 


together were used without any surgical 
treatment m seven cases (or 3 58 per cent) 
two of these patients are hvmg and four 
have died Irradiation with roentgen ra}'s 
alone was used m two cases (or 1 02 per 
cent) these two patients have not been 
traced No treatment at all was given in 
47 cases (or 24 10 per cent) of the pa- 
tients m this group, three are still hvmg and 
30 are known to be dead 

SUMMARY 

This study is based on 195 cases of 
epithehoma of the penis which were en- 
countered at The Mayo Chmc from the 
beg innin g of 1907 to January, 1932 A 
large proportion of the total, 47 patients 
m all, received no treatment at the Clinic 
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Radiological Units consisting of six mem- 
bers including the chainnan 

3 The sub-committee shall elect its 
own chairman and secretary from amongst 
its members 

4 The sub-committee shall report on 
the progress of dosage measurements and 
prepare the program to be submitted to 
the mam committee The report shall be 
pubhshed, and circulated to members of 
the mam committee at least six months 
before the meeting of a Congress 

Members of the Siib-comimtlee — I Solo- 
mon, Chatrnian, L S Taylor, Secretary, 
H Behnken, E A Owen, E Pugno- 
Vanom, R Sievert 

Members of the Internatwnal Committee 
for Radiological Units Preparing the Above 


Report — P Scherrer, Switzerland, Chair- 
man, H Koemg, Switzerland, Vice-chair- 
man, H Holthusen, Germany, and E A 
Owen, Great Bntam, Hon Secretaries, 
H Behnken, Germany, F B^ounek, 
Czechoslovakia, A Bouwers, Holland, E 
C Ernst, U S A , N S Fmzi, Great 
Bntam, G Gu6ben, Belgitun, L Haas, 
Hungary, H M Hanson, Denmark, 
S A Heyerdahl, Norway, D den Hoed, 
Holland, F Holweck, France, A Liechti, 
Switzerland, M Ponzio, Italy, E Pugno- 
Vanom, Italy, R M Sievert, Sweden, 
I Solomon, France, L S Taylor, USA, 
K T Watanabe, Japan 
Approved by the Fourth Internabonal 
Congress of Radiology, St Montz, July 31, 
1934 



RECOMMENDATIONS OF THE INTERNATIONAL COMMITTEE FOR RADIOLOGICAL 

UNITS (ZURICH, 1934 ) 


SECTION A 

1 The International Unit of Quantity 
oQX-radiation shall be called the “roent- 
gen” and shall be designated by the symbol 

2 The International Umt of X-radia- 
tion shall be the quantity which, when the 
secondary electrons are fully utihzed, and 
the wan effect of the chamber is avoided, 
produces m one cubic centimeter of at- 
mosphenc air at 0 ° C , and 76 cm mercury 
pressure, such a degree of conductinty 
that one electrostatic unit of charge is 
measured at saturation current 

SECTION B 

3 Dosage measurement shall be made 
in roentgens Dosage rate shall be ex- 
pressed m roentgens per mmute 

4 AH dosage measurements shall dis- 
tingmsh between the air dose which does 
not mclude scattered radiation, and the 
effective dose which mdudes scattered 
radiation 

5 The specification of dosage shall 
mclude a statement of the quahty of the 
radiation For exact physical measure- 
ments, the quahty of the radiation may 
be specified in terms of the complete ab- 
sorption curves m copper or alummum 
For most practical purposes, the quahty 
may be expressed by the first and the 
second half value layers of the same mate- 
nals 

6 The specification of dosage shall 
also include 

(a) Dosage rate, 

(b) The total tune of irradiation 
and the mtervals between the 
tunes of irradiations , 

(c) Material and thickness of filter , 

(d) Target-skm distance, 

(e) The dimensions and number of 
ports of entr}' 


7 The practical mstnunent used to 
measure \-ray quantity shall be called a 
dose-meter, and shall be cahbrated ui 
roentgens 

8 The cahbration of a dose-meter 
shall be tested penodicallv by a recognized 
testing laboratory, over the range of wave 
lengths for which it will be used 

9 The constancy of the cahbrabon of a 
dose-meter shall be tested by the ioniza- 
tion produced, under fixed conditions, by a 
defimte quantity of radium element 

10 Dose-meters should be mdependent 
of the wave length withm the range for 
which they will be used 

Note — For details of standard measure 
ments and the cahbration of dose-meters, at 
tention is directed to the jomt reports issued 
by the National Standardization Laboratones 

SECTION C 

The Committee is of the opuuon that 
the ionization measurement of gamma 
radiation is promismg The necessity for 
further mvestigation is urged to discover 
if any difiiculties of a fundamental char- 
acter east m connection with the expen- 
mental realization of the roentgen over 
the widest possible range of wave lengths 

RULES GOl'ERNING THE SELECTION AND 

WORK OF THE INTERNATIONAL COM- 
MITTEE FOR RADIOLOGICAL WITS 

1 The International Committee for 
Radiological Umts shall be constituted of 
two representatives from each country 
sendmg delegates to the Congress When 
a country has a central X-ray Standardiza- 
tion Laboratory, it may, in addition, send a 
representative of that laboratory Of the 
representatives from a single countiy, at 
least one must be a radiologist and one a 
physiast 

2 There shall be a standmg sub-com- 
mittee of the International Committee for 
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discussion In a restricted sense, the 
mesentery is, then, that part of the duph- 
cated peritoneal hmng which extends from 


artery The U-loop cannot move freely 
m a lateral direction, because its apex is 
fixed to the umbihcus by means of the 



Eig 2 Banum enema showing roentgen signs 
of active tuberculous infiltration of the cecum and 
ascending colon 


Fig 3 The same as Figure 2 Visualization 
of the cecum m the left lateral position by means 
of banum and air inflation 


the radix mesenteni to the small mtestme 
It originates on the left border of the second 
lumbar vertebra and extends obliquely to- 
ward the nght ihac fossa, ending ]ust above 
the nght sacro-ihac region Ah of these 
structures show numerous anatomic varia- 
tions, some of which are of dimcal impor- 
tance To understand this, it is advisable 
to review bnefly their embryologic develop- 
ment 

Maldevehpmenis and VartaUons — In 
the fifth week of embryonic life, the diges- 
tive tract IS represented by a long duct the 
fore-gut IS fixed in the mid-hne of the body 
by the ventral and dorsal mesentenes 
(Hubeny) The mid- and hind-guts are 
suspended from the postenor body wall 
only by their dorsal mesentenes the 
ventral mesentenes have disappeared The 
mesentery of the mid-gut is long, and the 
intestmal tube forms a long U-loop which 
Js supplied by the supenor mesentenc 


vitelline duct However, it is able to 
rotate around its base, where the two limbs 
of the U are close together After the fifth 
week the mid-gut mcreases m length 
very rapidly its mesentery becomes fan- 
shaped and capaaous, except at the base 
of the loop, where it is reduced to a narrow 
isthmus through which the supenor mesen- 
tenc artery passes At the beginnmg of 
the third month the U-shaped loop twists 
around the isthmus from nght to left, 
thus elevatmg the distal part of the hind- 
gut, which becomes attached on the left 
side, as the splenic flexure of the colon 
The rest of the colon proximal to this swmgs 
over the front of the abdominal cavity from 
left to nght, becoming attached to the 
structures of the postenor body wall 
along a hne extending from the left to the 
right kidney, and thence down to the nght 
ihac fossa This explams why a part of 
the small gut (second and third parts of 


THE MESENTERY' 


A RADIOLOGIC STUDY 
By R POMERANZ, M D , Newark, N J 

C ONSIDERED anatomically, the the mtestmal tract Therefore, broadly 
mesentery represents two layers of speaking, we should mclude the following 
pentoneal Immg separated by loose structures hggamenta, gastro-hepafacum, 
connective tissue in which branches of hepatoduodenale, gastro-henale, gastro- 
artenes, vems, and lymphatics extend to cohcum, bursa omentahs, mesocolon trails- 



Lyinphfltics of the mesentery 


i Presented before the Four^ 
of'Radiology, ZOnch, Smtzerland Julj 24--31 1934 


versum, and sigmoideum, besides the radix 
mesenteni, which is the chief object of our 
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mesentery has been attempted and accom- 
plished by several investigators Held, 
Menville, Pomeranz, and others have in- 
jected colloidal thonum into the abdominal 
cavity of ammals, which thonum has been 
retained by the reticulo-endothehal cells, 
thus giving a very good radiographic 
outline of the pentoneal limng of the entire 
abdominal wall and of the mesentery 
(Fig 1) These experiments demonstrate 
the mterrelationship of the lymphatic 
systems of the abdominal cavity and of 
the chest they also demonstrate the 
practicabihty of this method in retropen- 
toneal tumors The difficulties are, first, 
that the opaque medium is not elimmated, 
and secondly, that the thonum is shghtly 
radio-active and, as such, is not suitable for 
human bemgs 

I have performed animal expenments, 
usmg the now available iodide prepara- 
tions such as skiodan, hippuran, and 
others for this purpose However, after 
mtrapentoneal injection of a few cubic 
centimeters of these preparations, the 
absorption was so rapid that for practical 
purposes no proper visualization could be 
accomphshed These expenments will be 
reported m detail at a later date 

The only available method is the mdirect 
study of the mesentery m human bemgs 
by means of visuahzation of the mtestmes 
ivith a banum meal or a combination of 
banum and air On radiographic and 
fluoroscopic study of the mtestmes, one 
should observe the following (1) Distn- 
bution of gas m the abdomen, (2) posi- 
tion of the gut m vanous views , (3) passive 
mobihty on palpation, (4) motihty, (5) 
topical relationship of the gut with the 
other abdominal organs (kidneys, liver, 
and spleen), also in the lateral view if 
necessary , (6) correlation of the roentgen 
symptoms mth the type of individual 

Congenital Anomalies — A knowledge of 
intra-abdommal malformations is impor- 
tant both to the surgeon and to the in- 
ternist For example, the pre-operative 
knoM ledge of a non-rotated cecum situated 
high under the liver, in a case of an acute 
appendiatis, may be instrumental m sav- 



Fig 6 Same as Figures 4 and 5 


ing the life of the patient, as it will shorten 
and simplify the operation Many au- 
thors have described the vanous forms of 
malformation and their chmeal and radio- 
logic significance The most important 
malformation is the mesentenum com- 
mune This IS due to failure of the navel 
loop of the small intestines to rotate 
it may be the cause of mtussusception or 
obstruction, or both The recogmtion of 
the varying length of the mesentery by the 
position and passive mobihty of the gut 
may be helpful m the locahzation of pain in 
the abdommal cavity The roentgen 
symptoms were recently desenbed by 
Kadmka and others 

Acquired Anomalies —-These are caused 
by fibrous changes of the mesentery and 
can be due to (1) Post-operative ad- 
hesions, (2) fibroplastic tuberculous le- 
sions (Figs 2 and 3), (3) neoplastic 

shrinkage, (4) post-radiation fibrosis 

Inflammatory Changes know that 
the distnbution of the gas in the abdomen 
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FiK 4* G B , m&ic bsby 3 months old, showing Fig 5 Ssmc as Figure 4 

gas compression of sigmoid causing regurgitation of 
the enema fluid Diagnosis Intussusception of 
ileura mto the colon 


the duodentim) is situated behind the 
transverse colon, while the rest (jejunmn 
and ilemn) hes freely in the abdomen, be- 
low the transverse colon It is attached 
with its radix mesenteni posteriorly along 
the hne desenbed above, extending ob- 
liquely from the second lumbar vertebra 
on the left side to the nght sacro-ihac 
region The free mesenterj' is covered on 
both sides by the pentoneal linmg the 
attached one, on its anterior surface only 
Vanations m the four major processes 
mvolved m this embryonic change (migra- 
tion, rotation, descent, and fixation) maj 
occur by excess or defect It is impossible 
to cite all the current developmental 
anomahes We shall discuss belou those 
most important for the surgeon and the 
chmaan 


Physwlogy — The function of the mesen- 
tery IS twofold It obviously serves as a 
medium of lymphatic and blood supply to 
the gut, and it may also be considered as a 
medium for the fixation of the intestines to 
the abdommal wall The latter function is 
doubtful, in the opimon of Alvarez, who 
asserts that the mtestines are floating freely 
m the abdommal cavity 

At the present status of our knowledge 
the direct visualization of the mesentery is 
impossible No method has been devised 
which will enable one to recognize the 
vascular structures of the mesenter}' 
Even if a suitable opaque medium nere 
aiailable, the injection uould have to be 
made so near the i ital organs as to render 
the procedure dangerous to life The 
visualization of the pentoneal lining of the 
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Fig 8 A E , male, 60 years old Banum Fig 9 Same case as Figure 8 Am inflation of the 
enema showing poor, feather-like fllling of the colon 
ascendmg colon TTie palpable mass is outlmed 
at the region of the iliac fossa 


Case 2 Female baby, S P , 14 months 
old, lU for 24 hours prior to the x-ray ex- 
ammation Banum enema (Fig 7) 
showed good filhng of the entire colon 
up to the ascendmg colon The cecum 
and ascendmg colon showed a sharply 
defined defect, around which the banum 
flowed to reach the proximal end of the 
colon The x-ray diagnosis was Intus- 
susception of the ileum into the ascendmg 
colon 

Operative Findings by Dr Danzis — The 
ileum, 18 mehes from the ileocecal junc- 
tion, was intussuscepted mto itself The 
intussuscepted portion was then mtus- 
suscepted into the cecum, reaching as far 
as the hepatic flexure of the colon At 
this point there was a small segment of 
the ileum markedly indurated, fonmng a 
constnction nng, and the serosa, at that 
area, was deeply injected There was a 
eliain of enlarged glands at the ileocecal 
junction 


Case 3 Male, A E , 60 years old, had 
an attack of appendicitis two weeks prior 
to the x-ray exammation On palpation 
one could find a large mass m the nght 
lower quadrant about three inches m 
diameter, resihent, not freely movable, and 
not tender to pressure Banum enema 
(Fig 8) revealed multiple diverticula of the 
entire colon The banum flmd reached 
the ascendmg colon without difficulty 
at that pomt the colon and cecum were 
narrow, feather-hke in appearance, and 
mcompletely filled Some of the banum 
passed mto the termmal ileum The 
cecum showed a high fixation The m- 
flation of air (Fig 9) and the subsequent 
oral meal (Fig 10) gave the same findmgs 
The terminal ileal loop was better vis- 
ualized by the oral meal and appeared to 
be partly compressed and fixed 

Operative Findings by Dr Dwyer — The 
palpable mass on the nght side consisted 
of the termmal ileum loops, the cecum and 
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IS a very important diagnostic symptom The radiographs (Figs 4, 5, and 6) reveal 
One should, therefore, try to visualize the a small amount of banum filhng out the 
abdomen in the upright and prone posi- rectum and the sigmoid The sigmoid 



Vie 7 S P female baby, 14 months old Banum enema showmg large ^arply 
deto^ defecU of the cecum and ascendmg colon caused by mtus^ption of ileum 
into the colon Compare these roentgen symptoms with those of Figures 4 5 and 6 


tions, and m the postero-antenor and 
lateral views, as it will often enable one to 
localize the pomt of obstruction 

Let me ate at this pomt two cases of 
mtussusception m children and one case of 
mflammatory tumor m an adult ^th their 
respective operative findmgs (Co^^y 
of Dr Wemberg, Dr Danzis, and the 
X-ray Department of Newark Beth Israel 

Q^e 1 Male baby, G B , three months 
old, became ill less than 4S horns prior to 
Sie x-ray exaxmnation The abdomen ims 
distended Bamun enema was attempted, 
and the fluid regurgitated immediately 
Mter the injection The injection was 
fepTated with a small catheter, and 
then the flmd was immediately returned 


extended upward toward the mid-hne and 
showed obstruction in its upper end, ap- 
parently due to gas compression The 
nght and left sides of the abdomen showed 
several overlapping mdened loops of the 
gut filled with gas The radiologic diagno- 
sis was as follows Probable intussuscep- 
tion of the ileum mto the colon up to the 
transverse colon, mth compression of the 
sigmoid 

Operative Findings by Dr Danzis —Free 
fluid m the peritoneal canty A large 
sausage-shaped tumor (nght side) con- 
sisting of the ileum, cecum, and appendix, 
which were intussuscepted into the ascend- 
ing and transx'erse colons, filled up the 
entire transverse colon to the splenic 
flexure 
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Fig 11 MB, male 38 years old Sketch of 
banum enema reproduced from the ongmal films, 
showing the displacement of the mam parts of the 
colon, due to the cystic growth of the mesocolon 
and mesosigmoid Mesenteric cyst 

after complaining for the last 18 months 
of becommg stout, gaming weight, and 
of an enlargement of his abdomen I 
exammed the patient m the fluoroscopic 
room The abdomen was very large, 
measuring about fourteen mches m diame- 
ter, and showed the presence of encapsu- 
lated flmd The banum enema showed no 
defects of the colon, but did indicate 
marked displacement of each of its seg- 
ments m different directions, t e , the sig- 
moid was displaced to the left side, the 
transverse colon, upward, and the ascend- 
ing colon to the nght side This indicated 
a mass situated probably in the mesentery 
(mesocolon and mesosigmoid) showmg an 
expansive growth (Fig 11) From this 
examination, I suggested that the tumor 
was probably due to a mesentenc cyst 
Operative Findings by Dr Greenfield — 
The abdomen was umformly enlarged 
On openmg the peritoneum, there was 
found a large fluctuating mass (Fig 12) 



Fig 12 Photograph of the anatomic specimen 
of the mesentenc cyst wall 


which filled out the entire abdominal 
cavity, with the omentum attached to its 
anterior surface This mass ongmated 
from the mesentery and contamed a large 
amoxmt (1 hter) of serosangumous flmd, 
cheesy matenal, and clotted blood An- 
other small cyst within the larger one con- 
tamed a moderate amoimt of yellowish 
fluid resembhng pus 

Microscopic Diagnosis — K very vascular 
fibromyxoma of the mesentery was found, 
with cystic degeneration and chrome m- 
fection (Figs 12 and 14) 

Neoplastic Changes — Secondary neo- 
plastic changes of the mesentery may be 
due to pnmaiy mtestmal growtii or to a 
general peritoneal infiltration (ovanan 
tumors) 

Case 5 Male, T C , 50 years old, com- 
plamed of some loss of weight and the 
presence of a mass m the right lower quad- 
rant One year pnor to the exammation 
an appendectomy had been performed 
On palpation, a movable mass, not tender 
to pressure and about three mches m 
diameter, could be noted m the nght lower 
quadrant Banum enema showed an ir- 
regular narrowing of the sigmoid — it was 
pulled over to the nght side (Fig 15) 
This defect of the sigmoid measured about 
two and a half mches m length At the 
same time one could notice the defect 
of the cecum The aw inflahon after the 
banum enema showed normal rugse of the 
sigmoid indicating that the tumor was 
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ascending colon being matted together by way symptoms, therefore, resemble those 
extensive and apparently not very old of infl amm atory ileus, recognized by the 
adhesions The serosa of the gut and of distribution of gas, horizontal levels, etc 



Kig 10 Same case as Figures 8 and 9 Oi^ bani^ 
filhnl of tie terminal deal loops, cecum, and ascendmg colon. The 
high^toUon and has a feather like appearance, mdicatmg an mfiammatory 


process 


the mesentery was mjected The appra- 
dix was adherent to the cecum, markedly 
thickened, and somewhat injected After 
separating the adhesions, the entire mass 
diLlved Itself mto the respective loops 

made uneventful 

"in mSentenc annmbos.a the 
symptoms result from the defective bM 
supply which causes paralytic ileus The 


Neoplastic Changes — Pnmary tumors of 
the mesentery are rare and are seldom 
diagnosed pre-operatively by means of the 
\-ray exanunation I had an occasion to 
e.\amme the foAowung case of mesentenc 
cyst, reported through the courtesy of 
Dr Greenfield and Dr Nash, and the X- 
ray and the Pathologic departments of the 
Newark Beth Israel Hospital 

Case 4 MB, male, 2S years old, 
was sent to the hospital for obscr^mtion, 


cr- 
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tract These calcific deposits should be 
differentiated by the following (1) Loca- 
tion in the antero-postenor and lateral 


grouped together Unnary calcuh are 
more sohd in appearance and are pro- 
jected in the course of the genito-unnary 



Fig 15 T C , male, 50 years old Banum enema shows filling defects 
of the cecum and sigmoid Mass ouUmed The ragged appearance of the 
defect and the subsequent visualization of normal rug® of the mucous mem 
brane of the sigmoid indicated an infiltration around the wall of the sigmoid 
Operative diagnosis Gelatinous carcinoma of the cecum growmg around the 
sigmoid 


positions , (2) mobility on palpation under 
the screen, (3) radiographic appearance 
The mesentenc calcifications are situated 
laterally and antenorly in relation to the 
spine as a rule the}"^ have a glandular 
appearance, are irregularly calcified, and 
consist of multiple calcium deposits 


tract In the lateral view, the pelvic cal- 
cuh are projected on the body of the second 
lumbar vertebra Calcified cartilages are 
situated m the upper abdomen and con- 
sist of two parallel, famtly calcified 
shadows Vascular calcifications are also 
uniform but of lesser density and are’situ- 
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located at the ileocecal region and grew 
around the sigmoid 

Operative 'Findings —The tumor m- 


Radiohgu: Dtagmsts —Faxly neoplasti 
tumor of the sigmoid 
Operative Findings by Dr Hausshng — 



Fig 13 Photomicrograph of the Fig 14 Photomicrograph of the 
wall of the c>’st showing many fibro- ivall of the cyst, shoinng areas of 
blasts and round-cell inhltraUons myxomatous degeneration 


voh'^ed the cecum, temimal ileum loop, and 
the sigmoid which was adherent to the 
mass The mucous membrane of the latter 
was noimal 

Microscopic Diagnosis — The gelatmous 
type of carcmoma probably ongmated 
from the cecum 

Case 6 Male, C R , 55 years old, m 
good general physical condition, gave a 
history of the passage of bloody stools on 
one occasion, about two weeks prior to the 
exammation The x-ray exammation with 
the banum meal revealed no defects, 
nor did two examinations by means of 
banum enemas No mass was palpable 
m the abdomen At a third exammation 
of the colon by means of banum and an- 
(Fig 16), a small defect measunng about 
one and a quarter mch m length could be 
noted m the nght lower quadrant at the 
level of the ihac fossa Even then, only a 
small resistance was palpable at that 
region and no tenderness could be ehcited 

* All of these examinations were earned out withm a 


small mass measunng about one and one- 
half inches m length, was found m the 
sigmoid which was pulled through a left 
abdommal masion Two glands were 
palpable, one m the mesentery and the 
other next to the abdominal aorta 

Microscopic Findings — ^Adenocaranoma 
of the sigmoid 

Comments — I wish to emphasize the 
necessity of differentiatmg the inflamma- 
tory from the neoplastic changes in the 
mesentery Any inflammator}'' lesion, 
whether due to mfection, non-obstructive 
ileus, or mtussusception, shows radio- 
graphically a feather-hke appearance of 
the nearby gut In a neoplastic change of 
the mesentery, no roentgen sjTuptoms can 
be obseiw-ed except for the defects of the 
correspondmg gut This pnnapal differ- 
ence should be kept in mind when inter- 
preting the films 

Mesenteric Calcifications —One \ crj' often 
finds calcific deposits m the abdomen 
m the course of general routme examina- 
tions for disease of the genito-unnarv 
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tract These calcific deposits should be 
differentiated by the foUovnng (1) Loca- 
tion ui the antero-postenor and lateral 


grouped together Urinary calcuh are 
more sohd in appearance and are pro- 
jected in the course of the gemto-unnary 



Tig 16 T C mole, 60 years old Banum enema shows filimg defects 
of the cecum and sigmoid Mass outlmed The ragged appearance of the 
detect and the subsequent visualiiation of normal rug® of the mucous mem- 
brane of the sigmoid indicated an infiltration around the wall of the sigmoid 
Operative diagnosis Gelatinous carcinoma of the cecum growing around the 
sigmoid 


positions , (2) mobility on palpation under 
the screen, (3) radiographic appearance 
The mesentenc calcifications are situated 
laterally and anteriorly in relation to the 
spine as a rule they have a glandular 
appearance, are irregularly calcified, and 
consist of multiple calcium deposits 


tract In the lateral view, the peltmc cal- 
cuh are projected on the body of the second 
lumbar vertebra Calcified cartilages are 
situated in the upper abdomen and con- 
sist of two parallel, famtly calafied 
shadows Vascular calcifications are also 
uniform but of lesser density and are’situ- 
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located at the ileocecal region and grew 
around the sigmoid 

Operative '■Findings —The tumor m- 


Radtologtc Diagnosis —Eaxly neoplastic 
tumor of the sigmoid 
Operative Findings iy Dr Hausshng—A 



Fig 13 Photomicrograph of the Fig 14 Photomicrograph of the 
wall of the cyst, showing many fibro- wall of the cyst, showing areas of 
blasts and round-cell infiltrations myxomatous degeneraUon 


volved the cecum, tenmnal ileum loop, and 
the sigmoid which was adherent to the 
mass The mucous membrane of the latter 
was normal 

Microscopic Diagnosis — The gelatinous 
type of carcinoma probably ongmated 
from the cecum 

Case 6 Male, C R , 55 years old, m 
good general physical condition, gave a 
history of the passage of bloody stools on 
one occasion, about two weeks pnor to the 
e xamin ation The \-ray exammation with 
the banum meal revealed no defects, 
nor did two exainmations by means of 
banum enemas No mass was palpable 
m the abdomen At a third exami n ation 
of the colon by means of banum and au-^' 
(Fig 16), a small defect measurmg about 
one and a quarter mch m length could be 
noted in the nght lower quadrant at the 
level of the ihac fossa Even then, only a 
small resistance was palpable at that 
region and no tenderness could be elicited 

* All of these examinations were earned out within a 
week 


small mass measurmg about one and one- 
half inches m length, was found in the 
sigmoid which was pulled through a left 
abdommal masion Two glands were 
palpable, one m the mesentery and the 
other next to the abdommal aorta 

Microscopic Findings — ^Adenocaranoma 
of the sigmoid 

Comments — 1 vmsh to emphasize the 
necessity of differentiatmg the mflamraa- 
tory^ from the neoplastic changes in the 
mesentery Any inflammatory lesion, 
whether due to mfection, non-obstructive 
ileus, or intussusception, shows radio- 
graphically a feather-hke appearance of 
the nearby gut In a neoplastic change of 
the mesentery, no roentgen symptoms can 
be absented except for the defects of the 
correspondmg gut This pnncipal differ 
ence should be kept in mind when inter- 
pretmg the films 

MesentericCalcifications —One v eiy' often 
finds calcific deposits in the abdomen 
in the course of general routine examina- 
tions for disease of the genito-unnarx 
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tract These calcic deposits should be 

»“ and lateral jected in the course of the genito-unuary 



Fig 15 T C male, 50 >cars old Banum enema show's filhng defects 
of the cecum and sigmoid Mass outlined The ragged appearance of the 
difcct, and the subsequent visualization of normal rugie of the mucous mem- 
brane of the sigmoid, indicated an infiltration around the wall of the sigmoid 
OpcratiNC diagnosis Gelatinous carcinoma of the cecum growing around the 
sigmoid 


postbotis , (2) mobility on palpation under tract In the lateral view, the pehne cal- 
thc screen, (3) radiographic appearance cuh are projected on the body of the second 
The mcsentenc calcifications are situated lumbar vertebra Calcified cartilages are 
laterally and antenorly m relation to the situated m the upper abdomen and con- 
spme as a rule they have a glandular sist of two parallel, famtly calcified 
appearance, are irregularly calcified, and shadows Vascular calcifications are also 
consist of multiple calaum deposits uniform but of lesser density and are’situ- 
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located at the ileocecal region and grew 
around the sigmoid 

Operative 'Findings — ^The tumor m- 


Radiologtc Diagnosis —Early neoplastic 
tumor of the sigmoid 
Operative Findings by Dr Haitssluig—A 



Fig 13 Photomicrograph of the Fig 14 Photomicrograph of the 
■wall of the c>st showing many fibro wall of the cyst, showing areas of 
bl&sts and rouiid«cell indltmtions ii) 3 r\om 8 toiis degeneration 


volved the cecum, termmal ileum loop, and 
the sigmoid which was adherent to the 
mass The mucous membrane of the latter 
was normal 

Microscopic Diagnosis — The gelatinous 
type of carcinoma probably ongmated 
from the cecum 

Case 6 Male, C R , 55 years old, m 
good general physical condition, gave a 
history of the passage of bloody stools on 
one occasion, about two weeks pnor to the 
exammation The \-ray e\anunation with 
the banum meal revealed no defects, 
nor did two examinations by means of 
banum enemas No mass was palpable 
in the abdomen At a third exammation 
of the colon by means of banum and air- 
(Fig 16), a small defect measurmg about 
one and a quarter mch m length could be 
noted m the nght lower quadrant at the 
level of the ihac fossa Even then, only a 
small resistance was palpable at that 
region and no tenderness could be ehated 

• All of these examinations were earned out within a 
week 


small mass measurmg about one and one 
half mches m length, was found m the 
sigmoid which was pulled through a left 
abdommal masion Two glands were 
palpable, one m the mesentery and the 
other next to the abdommal aorta 

Microscopic Findings — ^Adenocarcmoma 
of the sigmoid 

Comments — I wish to emphasize the 
necessity of differentiatmg the mflamraa- 
tory from the neoplastic changes m the 
mesentery'' Any mflaramatot^' lesion, 
whether due to mJfection, non-obstructn e 
ileus, or mtussusception, shows radio- 
graphically a feather-hke appearance of 
the nearby gut In a neoplastic change of 
the mesentery, no roentgen symptoms can 
be observed except for the defects of the 
corresponding gut This pnncipal differ- 
ence should be kept in mind when inter- 
preting the films 

MesentencCalcifications —One \ or}' often 
finds calcific deposits in the abdomen 
m the course of general routine examina- 
tions for disease of the genito-unnarv 
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the mesentery has been emphasized An 
inflammatory process of the mesentery 
IS mdicated by the feather-hke appearance 
of the corresponding segments of the m- 
testmes 

I am indebted to Dr H S Martland for 
his kind help m the preparation of the 
reproductions necessary for this paper 
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ated^m the anatomic course of the vessels 
In the^ lateral view, two lines of hnear, 
widely ^separated calcifications mdicate 
atheroma of the abdominal aorta 


these findmgs and mclude them in his 
report 

2 The durect visualization of the pen- 
toneal hnmg and of the mesentery 



Fig 16 C R, male 55 years old Banum and air inflation shomng a 
small canal ized defect of the sigmoid about one Inch long The sigmoid ivas 
displaced to the nght side, mdicatmg a long mcsosigmoid Pre-operatii’e diag 
nosis Early probably malignant newgroirth of the sigmoid Operative find 
mgs Adenocarcinoma of the sigmoid 


CONCLUSIONS 

1 Prior to surgery, the mdirect symp- 
toms obtamed by the tnsuahzation of the 
gastro-mtestmal tract are most impor- 
tant for the diagnosis of mesenteric pa- 
thology This IS of particular significance 
in congemtal anomahes The radiologist, 
therefore, should pay more attention to 


means of an opaque medium — thoro- 
trast — IS successful in animals In human 
bemgs this is unpractical only because of 
the lack of a suitable opaque medium 
Thorotrast is not apphcable to human 
bemgs because of its late radio-actii itj 
although it could be used in pro\ ed 
mahgnant lesions of the abdominal ca\ity 
3 The radiographic dillcrentiation of 
the inflammatory" and neoplastic lesions of 
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the mesentery has been emphasized An 
inflammatory process of the mesentery 
IS mdicated by the feather-hke appearance 
of the correspondmg segments of the m- 
testmes 

I am mdebted to Dr H S Maitland for 
his kind help m the preparation of the 
reproductions necessary for this paper 

BIBLIOGRAPHY 

1 Edwards, Charles R d Acute Intestinal Ob- 
struction Due to Mesentenc Defects Requiring Mas- 
sive Resection Jour Am Med Assn , July 23 1932 
95>, 278-280 

2 SiGHiNOLPi, Giuseppe A Case of Ileocobc 
Mesentenum Commune without Rotation La Radio 
logica Medica June 1930 17, 734 

3 Weiss Theodor The Diagnosis of the Mesen- 
tenum Commune. Rbntgenpravis Aug 1, 1930, 2, 
697 

4 Golob Mb\er Congemtal Non rotation of 
the Colon with Case Report Radiologv 21, 277 

6 Soper, Horace W The Roentgen ray Diagno- 
sis of Lesions of the Small Intestme Am Jour 
Roentgenol and Rad Ther , August 1920 22, 107 

6 LeMesuhxer a B , and Tisdall F F A 
Report of a Case of Congemtal Malformabon of the 
Gastro intestinal Tract Can Med Assn Jour 
May, 1928 17, 670 

7 Kornblum, Karl The Sigmficance of Small 
Intestinal Stasis Radiology 13, 17 

8 Bouquet and De Beaujeu Jaubert A 
Dystrophy of the Large Intestme Absence of the 
Amending Colon Inversed Subhepatic Cecum, Bihary 
Lithiasis Jour de Radiol ct d Electrol , September 
1930 14,601-505 

9 Marius Hangakut Clmical and Roentgen 
Considerations of Intestinal Torsion m Embryonal 
Life and Arrest of Torsion Clui Med , April, 1930 2, 
172-176 

10 Auchincloss Hugh A Chmeal Study of 
Calcified Nodes m the Mesentery Ann Surg 
Match 1930 91,401-415 

11 Pbsquera Gilberto S A Method for the 
Direct Yisualizatiou of Lesions in the Small Intestines 
Am Jour Roentgenol and Rad Ther 22, 254. 

12 Haemsch F Roentgen Findings m Fistula 
Formation between Portions of the Intestinal Tract 


[colon - duodenum - stomach, stomach - jejunum- 
colon duodenum-gall bladder] of Varymg Etiology 
[tumor ulcer, cholecystitis] Acta Radiol , 1926 1, 
485-501 

13 Hibbard James S , Swenson Paul C , and 
Levin Alfred G Roentgenology of Expenmental 
Mesentenc Vascular Occlusion Arch Surg , 1933 26, 
20-26 

14 Moritz, Alan Richards Mesentenum Com- 
mune with Intestinal Obstruction Am Jour Path , 8, 
736-744 

15 Romuald Verkalkung der Mesentenalen und 
Retropentonealen Lymphdrusen als Quelle Diagno- 
stischer Irrtumer Beim Erkennen der Sterne der 
Hamwege Ztschr f urol Chir , 37, 99-110 

16 Spitz Leonhard Ueber das Mesentenum 
Commune und den Situs Inversus Partiahs der Bau- 
chorgane m der Roentgenhteratur Drei Weitere 
Falie von Mesentenum Commune Die Khmsche 
Bedeutung des Mesentenum Commune Fortschr 
a d Geb der Rfintgenstrahlen 1932 46, 36-46 

17 Babaiantz L and Kadrnka, S Mesentenum 
Commune Jour de Radiol 1932,16,251-260 

18 ZaffagniNI a Das Mesentenum Commune, 
von chirurgischen Gesichtspimkt aus Ateneo Farm , 
II s 3 Supp , 1931 p 59-83 

19 PoLERA Umberto Missformen der Emge- 
weide Mesentenum Commune und Divertikulose 
Arch Ital Mai Appar Diger 1932 1, 158-183 

20 OcmnGEN Herbert Ueber die Haufigkeit 
VerLaklter MesentenaUymphknoton im Rontgenbilde 
Beitr Urn Tok 1931 77,301-374 

21 Sandera Robert Diagnose und Differential- 
diagnose des Mesentenum Ileocohcum Commune im 
Rontgenbilde Fortschr a d Geb der Rontgenstrah- 
len 1931,43,207-221 

22 Milani E Rontgenologische Betrachtung 
ueber emen Fall von Mesentenum commune komp- 
hziert nut Appendicitis Arch di Radiol 1930 6, 
581-583 

23 Pomeranz Raphael Animal Eicpenments 
with Colloidal Thorium A Study m Lymphatic 
Absorption Radiologi July 1934 23,51-59 

24 Martland H S Occupational Poisomng m 
Manufacture of Luminous Watch Dials Jour Am 
Med Assn Feb 9 1929, 92, 466 Feb 16 1929 
p 522 

25 Pescatori Guido Beitrag zum Studium der 
duodeno jejunalen Erkrankungen bei der Chromschen 
Mesententis Bilder der Vaterschen PaiUe Riv 
di Radiol c Fisica Med I, Supp! H 30 bis 1929, p 43 

26 Boidi-Trotti G Konstitutionelle Anomalien 
des Verdauungskanals Ursache von Funktionsstorun 
gen Diano Radiolog 1929 8, 1-7 



592 


radiology 


ated^in the anatomic course of the vessels 
^ the^ lateral view, two hues of hnear, 
widely ^separated calcifications mdicate 
atheroma of the abdommal aorta 


these findmgs and mclude them m his 
report 

2 The direct visualization of the pen- 
toneal hnmg and of the mesenterj^ by 



Fig 16 C R male, 55 years old Banum and air inflation shomng a 
small canalized defect of the sigmoid about one inch long The sigmoid tvas 
displaced to the right side indicating a long mesosigmoid Pre operative diag- 
nosis Early, probably mahgnant newgroirth of the sigmoid Operative find 
mgs Adenocarcinoma of the sigmoid 


CONCLUSIONS 

1 Prior to surgery, the mdirect symp- 
toms obtamed by the visuahzation of the 
gastro-mtestmal tract are most impor- 
tant for the diagnosis of mesentenc pa- 
thology This is of particular significance 
m congemtal anomahes The radiologist, 
therefore, should pay more attention to 


means of an opaque medium — thoro- 
trast — is successful m animals In human 
bemgs this is impractical only because of 
the lack of a smtable opaque medium 
Thorotrast is not apphcable to human 
bemgs because of its late radio-actiiity 
although It could be used in proi ed 
malignant lesions of the abdominal cai itv 
3 The radiographic dififerentiation of 
the infiammator}' and neoplastic lesions of 
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IS mdicated by the feather-hke appearance 
of the correspondmg segments of the m- 
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ated^m the anatomic course of the vessels 
^ thc^ lateral vie'Wj two hnes of hnear, 
widely ^separated calaiications mdicate 
atheroma of the abdommal aorta 


these findmgs and mclude them m his 
report 

2 The direct visualization of the pen 
toneal hnmg and of the mesenter}' bi 



Fig 16 C R , male, 55 years old Banum and air inflation showing a 
small canalized defect of the sigmoid about one mch long The sigmoid was 
displaced to the right side, mdicatmg a long mesosigmoid Pre-operative diag 
nosis Early, probably mahgnant, newgrowth of the sigmoid Operative find 
mgs Adenocarcinoma of the sigmoid 


CONCLUSIONS 

1 Pnor to surgery, the mdirect symp- 
toms obtained by the visuahzation of the 
gastro-mtestmal tract are most impor- 
tant for the diagnosis of mesentenc pa- 
thology This IS of particular significance 
m congemtal anomahes The radiologist, 
therefore, should pay more attention to 


means of an opaque medium — thoro- 
trast — IS successful in animals In human 
beings this is unpractical only because of 
the lack of a suitable opaque medium 
Thorotrast is not apphcable to human 
bemgs because of its late radio-activit} 
although It could be used in proved 
mahgnant lesions of the abdominal cavity 
3 The radiographic differentiation of 
the inflanunaton and neoplastic lesions of 
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Fig 2 Plate divider used in combination with 
the diaphragm to permit unlike technics to each 
hemithorax 


The sheet of lead is mounted upon a 
piece of plywood in such a position that 
when it IS pushed all the way in to the filter 
stop the center of the opemng is exactly 
on the hne of the central ray to the nud- 
point of the film Under this condition 
merely to be sure the tube is pomted 
correctly, i e , that the central ray is 
directed to tlie center of, and is normal to, 
the film, assures that the coverage is 
correct Experience has indicated that a 
sheet of lead cut to the proper size but not 
mounted on a wood backmg is unprotected 
from a small amount of bangmg around, 
which sooner or later destroys the neces- 
sary accuracy of ahgnment and position 
The Exposure Diotder — Quite often it is 
desuable and even necessary to utilize a 
different quality of radiation on one side of 
the chest than on the other Thickened 
pleura on old pneumothorax and other 
cases, defiaent aeration m phrenicotomy 
with compensatory contra-lateral emphy- 
sema, and other conditions may require a 
small change in roentgen-ray quality to 
obtain the best roentgenogram of each 
lung, while thoracoplasties, atelectatic 
lungs and many other conditions require a 
comparatively hea\^ penetration to dem- 
onstrate underlying conditions In the 
former class of cases a compromise technic 
is often adopted for a single exposure, 



Fig 3 An example of the use of the plate di 
vider m which the left lung was radiographed with 
a penetraUon of 14 K V higher than the right 
Note the difference m shoulder and neck shadows 
and the absence of any hne of division 

resulting in a plate which on the one side is 
a bit too dark and on the other too hght 
With the latter, two plates are often taken, 
one with a heavy techmc for the dense side 
and the other with a hghter exposure for 
the more normal condition, in which case 
one-half of each plate is of no use and 
represents an economic loss Though this 
may be mitigated by cutting a film down 
the middle (or using 7 X 17 films) and 
exposing each half separately to its proper 
techmc, the handhng of the parts in pro- 
cessing, newing, and fihng is bothersome 
By using a plate divider such as that shown 
in Figure 2 mounted m the second filter 
slot of the tube stand and in combination 
ivith the chest shield described above, the 
proper technic for each hermthorax may be 
exposed to a single film mthout affecting 
the other half 

A stop of sheet lead sufficiently wide to 
cover somethmg more than half the mdth 
of the opemng m the chest shield, and 
Mhose edges are exactly parallel, is care- 
full}' mounted on a piece of pl}nvood per- 
pendicular to the botfnm 
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T he usefulness of cones on most 
radiographic work is quite generally 
appreaated However, on chest roent- 
genograms many laboratones do not use 
any device to lumt the beam of madent 
radiation, partly because a diaphragm of 
the proper size and shape is not usually 
available and partly because the large 
amount which the density caused by 
scattered radiation adds to the total den- 
sity of the film IS not widely known 
Wilsey (2) has recently indicated that 
in makmg a chest roentgenogram, scattered 
radiation may amount to 50 per cent or 
more of the total radiation reachmg the 
film In an earher work (3) he found that, 
aside from the use of a Potter-Bucky dia- 
phragm, scattered radiation from a given 
body could be reduced, and the quahty of 
the resulting roentgenogram improved 
most efficiently by decreasmg the area of 
exposure with cones and siimlar dia- 
phragms Test plates on chests taken 
here with a proper shield and compared 
with otherwise identical exposures of the 



Fig 1 Diaphragm for chest roentgenography 
mounted m position 


same patients taken without the diaphragm 
show a definite improvement which might 
best be described as a cleaner film of 
slightly more contrast 

A recent paper by Dr Rhmehart (1) 
called attention to the fact that the size 
and shape of the opemng of the diaphragm 
should be such that the film exposed is 
just covered Therefore, a sheet of one- 
eighth of an mch of lead should have a 
rectangular opemng cut mto it of such 
dimensions that, when it is placed in the 
proper filter slot of the tube stand, the 
beam of rays wiU no more than cover a 
14 X 17 cassette at the distance used 
(Fig 1) Conditions are not the same m 
different laboratones and so the exact 
dimensions of the opemng mil vary, but 
they may be easily computed inth the aid 


of Figure 4 The sue of the opening m the 
siueld P IS given by the equation P = 

I ^ where I is the dimension of the film 
F 

covered, F is the focal-film distance, and D 
IS the distance from the focal spot to the 
face of the shield nearest the film Thus if 
the focal-film distance is 60 mches and it is 
T'A mches from the focal spot to the 
shidd, an opemng of D/m X 2V« mches 
will just cover a 14 X 17 film An inch or 
so margin to spare should be left around 
the film — the portal might be cut to 
l*/s X 2Vj 3 inches Such an opening 
might seem veiy' small to expose all of such 
a large film, but it mil be found to be 
correct m actual practice 
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Fig 2 Plate divider used in combination with 
the diaphragm to permit unlike technics to each 
hcmithorax 


The sheet of lead is mounted upon a 
piece of plywood in such a position that 
when it IS pushed all the way in to the filter 
stop the center of the opemng is exactty 
on the line of the central ray to the mid- 
point of the film Under tins condition 
merely to be sure the tube is pomted 
correctly, i e , that the central ray is 
directed to the center of, and is normal to, 
the film, assures that the coverage is 
correct Expenence has indicated that a 
sheet of lead cut to the proper size but not 
mounted on a wood backmg is unprotected 
from a small amount of banging around, 
which sooner or later destroys the neces- 
sary accuracy of ahgnment and position 
The Exposure Divider — Quite often it is 
desirable and even necessary to utihze a 
different quality of radiation on one side of 
the chest than on the other Thickened 
pleura on old pneumothorax and other 
cases, deficient aeration m phrenicotomy 
nith compensator}' contra-lateral emphy- 
sema, and other conditions may require a 
small cliange m roentgen-ray quality to 
obtain the best roentgenogram of each 
lung, while thoracoplasties, atelectatic 
lungs and many other conditions require a 
comparatively heaiq’ penetration to dem- 
onstrate underl}nng conditions In the 
former class of cases a compromise technic 



Fig 3 An example of the use of the plate di- 
vider m which the Wt lung was radiographed with 
a penetration of 14 K V higher than the right 
Note the difference in shoulder and neck shadows 
and the absence of an> line of division 


resultmg m a plate which on the one side is 
a bit too dark and on the other too light 
With the latter, two plates are often taken, 
one with a heavy techmc for the dense side 
and the other with a hghter exposure for 
the more normal condition, m which case 
one-half of each plate is of no use and 
represents an economic loss Though this 
may be mitigated by cuttmg a film down 
the middle (or usmg 7 X 17 films) and 
exposing each half separately to its proper 
techmc, the handling of the parts in pro- 
cessing, viemng, and filing is bothersome 
By usmg a plate divider such as that shown 
in Figure 2 mounted m the second filter 
slot of the tube stand and m combination 
ivith the chest shield described above, the 
proper techmc for each hemithorax may be 
exposed to a single film without affecting 
the other half 

A stnp of sheet lead suffiaently wnde to 
cover something more than half the width 
of the opemng m the chest shield, and 
whose edges are exactly parallel, is care- 
fully mounted on a niere nf 
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position IS such that when the nght end of 
the wood mounting is butted to the filter 
stop in the tube stand, the left edge is 


In use, the di%uder is positioned with the 
notch butted to the chp and the exposure 
of the left lung made, the transformer con- 





exactly opposite the median Ime of the 
shield openmg or very shghtl}’- to the nght 
of this hne A small notch is then cut in 
the wood so that when the dence is drawn 
out and butted to the clip (seen at the 
upper left-hand comer of the chest shield 
m Figure 1) or other similar stop, the nght 
edge of the lead is exactlj’- opposite the 
median hne of the shield openmg or xery 
shghtl}'- to the left of it 

By making the edges come shghtly to the 
nght and left of the median hne an ox'erlap 
of exposure on the chest plate is obtained 
which should be not wider than one mch 
With the patient properly placed, the 
division of techmc is obtamed on the spme 
and mediastmum where the double ex- 
posure caused by the slight overlap on the 
film seems to be an advantage Figure 3 
shows the results of using the dmder on a 
thoracoplasty case m which a penetration 
of 14 KV more was used on the side 
operated upon Notice that no hne of 
demarcation between the two exposure 
technics can be seen The difference m 
penetration is demonstrated m the repro- 
duction by the appearance of opposite 
sides of the neck and the bones of the 
shoulder 


trols are changed, the dinder pulled up to 
the stop by a stnng leading to the control 
booth, and the exposure of the nght lung is 
made It is found entirely practicable to 
make both exposures and change the 
controls while the patient holds the one 
breath, with a total elapsed time of about 
file seconds bemg all that is required 
Wthen a magnetic stereo tnp is available 
on the tube stand it may sometiraes be 
adapted to shift the dinder 
Some measurements on the transnussion 
of roentgen rays produced by the potential 
commonly used for chest work through one- 
quarter mch, 3 ply fir wood, showed a 
decrease in otherwise unfiltered radiation 
of 43 per cent m mtensity and a change m 
effectii e wai e length corresponding to 
filtration with 0 2S mm alummum To 
ehrmnate this change, portals of sufficient 
size must be cut m the iiood supports of 
both the chest shields and plate dinder 
A piece of black paper o\ er the opening of 
the chest shield sen es to cut off the nsible 
light and preient a possible sudden start 
by an unwarj^ patient from the reflected 
flash of the exposure 
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SUMMARY 

1 A shield or diaphragm and its 
method of preparation is described for use 
m chest roentgenography Companson of 
otherwise identical plates made with and 
without the shield mdicate that its use 
results m a defimte improvement 

2 A divider is described which permits 
mdependent use of different exposure 
technics on each half of a chest film 
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SOLITARY CYSTS OF THE KIDNEY 

By CHARLES C HIGGINS, M D , a.ji EDWARD J LAVIN, M D , Ckvelirnd Clm.c. 

Lleveland, Olno 


T he causative factors involved m the 
production of sohtaiy cysts of the 
kidney have been subject to con- 
siderable discussion for a long penod of 
time Cysts of the kidney m general have 
long been recogmzed by anatomists In 
fact, they were descnbed by Fabry of 
Hilden who died in 1624, and have been 
studied by other distmguished anatomists, 
mcludmg Wilhs and Morgagni However, 
the exact etiology has never been satis- 
factonly determined 
Ehohgtc Theories — One etiologic theory 
explams the development of the cyst on the 
basis of a mechanical blockage of the 
collecting tubules, with subsequent retro- 
dilatation Other authors contend that it 
IS due to a retention mcident to mterstitial 
nephntis A third theory states that the 
cyst may be caused by a persistence of the 
“anlagen or rudiments of umnierous tu- 
bules m the vesicular phase of development 
and their later expansion " Still another 
hypothesis is that failure of the S-shaped 
anlagen of uriniferous tubules to unite 
with the straight coUectmg ducts may be 
the causative factor The failure of the 
urmiferous tubules to jom the coUectmg 
ducts of higher orders (later generations) 
after havmg become detached from such 
ducts of a lower order is also considered as 
mvolved m the production of cysts The 
belated appearance of disconnected cavi- 
ties m a urmiferous tubule which had re- 
mamed sohd durmg its formation has also 
been presented as an mstrumental factor 
Finally, the secondary compression of 
collecting or secretory tubules caused by 
local mflammatoiy processes, as congenital 
syphihs, is considered by others to offer a 
satisfactor)’^ explanation for the production 
of cysts 

Recently, Hepler (1) has expemnentally 
produced such cysts m the kidnej'- of a 
1 Received for publication Oct 17, 1934 


rabbit by fulguratmg a papilla and ligating 
the artery which supphed the same pjra 
mid He thus produced an obstrucbon to 
urinary secretion and an anemia of the 
obstructed secretory tissue 
Symptomatology — In many cases, the 
cyst IS relatively small and does not mter- 
fere with renal function, and hence pro 
duces no symptoms In such instances, 
the findmg of the cyst is coincidental at 
necropsy llTien the cyst enlarges it may 
attain sufficient size to exert pressure on 
adjacent organs, or the presence of a mass 
may be noted by the patient Occasion- 
ally a dull dragging or aching m the loin or 
hypochondnum may be expenenced As 
a general rule, unnary symptoms do not 
predommate, although in rare instances 
hematuna has been reported 
Diagnosis — As stated previously, the 
small cy^sts are asymptomatic, no symp 
toms referable to the unnary tract occur 
and their presence is not suspected The 
larger cysts are usually confused with 
hydronephrosis, polycystic kidney, ovanan 
cysts, and occasionally renal neoplasm 
The roentgenogram may show the out- 
Ime of the cyst, espeaally if it anses from 
the lower pole of the kidney and has at- 
tamed moderate size A bulging of the 
cyst mto the renal peh is, producing a de- 
formity, has been reported in some cases in 
the hterature In certam cases m which 
the cyst is qmte large, a definite difference 
m density between the cyst and the kidney 
can be demonstrated on the roentgeno- 
gram 

In a previous communication, a case was 
reported of a large solitary cyst of the upper 
pole of the kidney which produced down- 
ward displacement of the kidney and also 
definite displacement of the colon In this 
mstance a difference in density between 
the cyst and the kidney was noted roent- 
genographicall) The findings on the 
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Tig 1 Urogram shownng a large globular en 
largemeni of the lower pole of the right kidney and 
compressing the kidney pelvis aboi e and the ureter 
toward the midhne diagnosed as solitary cyst of the 
right kidney 


pyelogram, therefore, depend on the size of 
the cyst, its ongm, and the direction m 
which it grows 

In making the differential diagnosis, 
hydronephrosis, renal neoplasm, and poty- 
cystic kidney can usually be ehminated by 
pyelography, and pelvic examination is of 
value m ruling out an ovarian cyst with a 
long pedicle 

Hydrops of the gall bladder and other 
lesions of the gastro-mtestmal tract must 
also be considered A complete roentgeno- 
graphic examination, including cholecys- 
tography, can be used to eliminate these 
conditions 

Pathology — Beyond the limits of the 
kidney the cyst wall is usuall}’- quite thm, 
m some instances, it may even be trans- 
parent On tlie other hand, the cyst wall 
may be quite thick or c\ en semicartilage- 


Fig 2 Pyelogram of the left kidney showing a 
large solitary cyst of the lower pole 


nous and cases have been reported of calci- 
fication of the cyst wall Blood vessels 
which are branches of the renal vessels may 
be seen coursmg on its surface 

The fluid content of the cyst is usually 
colorless, quite clear, and as a rule urmary 
constituents are absent , traces of albumm 
are occasionally present "ViTien hemor- 
rhage into the cyst occurs, the fluid assumes 
a bloody appearance, and subsequently 
thick colloid masses may form The cyst 
wall IS closely related to the renal paren- 
chymia and a clear hne of demarcation is 
difficult to perceive m some mstances 
The renal tissue contiguous to the cyst may*^ 
present microscopic changes due to pres- 
sure, and atrophic changes m the cells may 
occur However, the kidney as a whole 
retains its normal appearance grossly and 
microscopically 

Treatment -—Yanom types of treatment 
have been used in the surgical management 


radiology 


mo 

of tills condition These include incision 
and suture, nephrectomy and exasion of 
the cyst 

1 Inasion and suture of the cyst wall 
to the skm (marsupialization) has been 
advocated by some surgeons In thi<; 
procedure the cyst is incised and the edges 
of the cyst are then sutured to the skm 
margin This procedure is fraught with 
danger, attended by unsatisfactory end- 
results, which include the production of an 
mtractable fistula In \new of the excel- 
lent results secured by other surgical pro- 
cedures, we believe that this operation 
should never be performed 

2 Nephrectomy has also had its advo- 
cates Although m the past the kidney 
has been sacrificed frequently, m recent 
years the tendency has been toward more 
conservative treatment It is conceivable 
that the cyst rmght attam suffiaent size, 
and be so situated that a conservative 
procedure could not be instituted, but this 
IS most unusual In the presence of a co- 
existmg lesion of the kidney, such as 
tumor, tuberculosis, or calculi which has 
caused destruction of the renal paren- 
chyma, nephrectomy probably is neces- 
sary 

In our senes of cases at the Cleveland 
Chmc, there has been only one mstance m 
which nephrectomy was required for the 
removal of a sohtar)’' renal cyst diagnosed 
pre-operativel}’^ This patient was a child 
who had an enormous cySt and the remam- 
mg functiomng portion of the kidney was 
so small that it was thought best to remove 
it In two other cases (Cases 2 and 3, 
reported here) the kidney has been re- 
moved under the impression that the lesion 
was a neoplasm 

3 Consenmtive renal surgery is es- 
pecially applicable in the treatment of 
sohtary cysts of the kidney An extra- 
pentoneal approach affords excellent ex- 
posure and IS preferable to the mtra- 
abdommal route The cj'^st wall, although 
mdependent of the kidney capsule, is \ 
adherent to it In some cases by careful 
dissection the cyst can be removed from 
the kidney iwthout remo^^ng a small 


wedge of kidney parenchyma In many 
cases, however, the removal of a small 
wedge of the kidney is necessary m order to 
insure removal of all the secretmg surface 
of the cyst itself 

The usual kidney mcision is made and 
control of bleedmg is secured by digital 
compression of the renal vessels By a 
slight release of pressure, spurtmg vessels 
may be hgated or controlled by electro- 
coagulation The wedge-shaped margin 
of the renal parenchyma is easily reap- 
provunated by mattress sutures of chromic 
catgut 

CASE REPORTS 

Case 1 The patient, male, aged 58 
years, entered the Chmc on Oct 15, 1931, 
complaining of pam m the back, frequency 
of urmation, and pam m the nght kidney 
region His urmary symptoms dated back 
two or three years when he first noted 
noctuna and frequency One year later, 
he had begim to complain of a constant 
pam m the lower back and nght kidney 
area The pam was occasionally sharp 
and radiated down the inner aspect of the 
thigh For two months the scrotum had 
been considerably swollen 
"WTien he was exammed, he said that he 
was voiding every two hours dunng the 
mght, but not so frequently dunng the 
day The urme caused considerable bum- 
mg and he passed only small amounts at a 
time Hesitancy and dimmution m the 
size of the stream had been progressive, 
and he was annoyed with considerable 
tenmnal dnbbhng He had lost 2S pounds 
durmg the last six months Dyspnea, and 
edema of the feet had been present for 
seA'eral years and recently had become 
more pronounced 

The man had had the usual childhood 
diseases and pneumoma at the age of 
twelve years He said that his mother 
died of heart disease and that the cause of 
his father’s death uas unknown 

The patient w'as emaciated and cachec- 
tic In the left supraclai icular space, there 
was a large, hard, fixed gland, which uas 
not tender The lungs uere resonant 
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Fie 3 Urogram shoiving a normal left Fig 4 Bilateral pyelogram shovfing an anomalous 

ladney pelvis The nght kidney shows hy- kidney on the left containing a solitary cyst 

dronephrosis of the cephalic portion of the pelvis, 
with a large circumscnbed tumor mass at the 
lower pole of the kidney characteristic of a soli 
tary cyst 


throughout, but there were many crackhng 
rhles at both bases The heart was 
shghtly enlarged to the left, but no thrill 
or murmur was heard The abdomen was 
scaphoid, and the hver edge was palpable 
Both legs were edematous, with vancose 
vems The scrotum was also swollen and 
edematous The prostate was enlarged, 
stony hard, and fixed 

A roentgenogram of the spme showed a 
metastatic mahgnanc}’^ of the second and 
third lumbar vertebrse, with rather marked 
destruction The unne was normal except 
for the presence of a trace of albumm and 
red blood cells two plus The phenol- 
sulphone-phtlialein test showed 30 per 
cent return of the d} e the first hour and 25 
per cent the second hour There nere 
4,310,000 red blood cells, 78 per cent 
hemoglobin, and 11,600 leukocytes The 
blood sugar uas SS mgm per cent and 


the blood urea 27 mgm per cent The 
blood Wassermann reaction was negative 
The diagnosis was caremoma of the 
prostate with widespread metastasis, es- 
pecially to the spme 

The patient was hospitalized and roent- 
gen-ray therapy was instituted One week 
later he died and the foUowmg findmgs 
were noted at autopsy (1) adenocarci- 
noma of the prostate with metastases to 
spme, lungs, bronchial nodes, pen-aortic 
nodes, (2) hypertrophy and dilatation of 
the heart, (3) hydrothorax (left), (4) 
small cysts of the spleen, (5) a large 
solitary cyst of tlie left kidney, and (6) a 
small cyst of the left lobe of the hver 
The left kidney weighed 450 grams and 
measured 17 X G X 4 centimeters There 
was a solitary cyst 6 cm m diameter at the 
upper pole of the kidney which contained 
clear fluid The parenchyma of the kidney 
appeared normal grossly 
In this case no symptoms were present 
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relating to the cyst which was merely a 
comcidental finding at autopsy The pres- 
ence of a small cyst of the spleen and of 
the left lobe of the hver were interesting 
comcidental findmgs 
Case 2 The patient, male, aged 42 
years, entered the Clmic on April 27, 1931, 
because of blood m the urme, the hema- 
tuna havmg appeared fourteen months 
previously At that time he had been 
subjected to a cystoscopic examination 
elsewhere, and blood had been reported 
spurting from the right ureteral orifice 
No definite diagnosis was made Three 
months before the patient was admitted to 
the Chmc, a second cj’^stoscopy had been 
performed by another physician, and agam 
the diagnosis had not been detemnned 
The hematuria had appeared intermit- 
tently and had not been accompamed by 
pam Two days before admission the 
hematuna had reappeared and had per- 
sisted, and this time it was associated with 
pam in the region of the nght kidne)’- 


95 mgm per cent and the blood urea 
27 mgm per cent The non-protein nitro- 
gen was 33 6 The blood Wassennann 
reaction was negative Urme exarmnabon 
revealed a faint trace of albumin, one 
plus white blood cells, and three plus red 
blood cells 

A diagnosis of tumor of the nght ladnej 
was made and a nephrectomy performed 
on May 1, 1931 The patient’s convaies 
cence followmg this procedure was un 
eventful 

The nght kidney weighed 155 grams 
and measured 115X6X35 centimeters 
The capsule stopped readiij'^ and the 
kidney was reddish-brown in color, with 
remnants of fetal lobulations There were 
small areas of scamng over the cortex of 
the kidney In the upper pole and on the 
medial surface there was an elevated, 
thin-walled, grayish-white cystic area meas- 
uring 2 cm m diameter The cyst con- 
tamed a browmsh fluid 

Longitudinal secbon through the kidney 


The patient was well nounshed and well 
developed His temperature was 98 6° 
F , the pulse rate 74, and the blood pressure 
115 s)''stohc, 75 diastolic The nght kid- 
ney was not palpable and a roentgenogram 
of the kidneys, ureters, and bladder showed 
no abnormahty The cystoscopic ex- 
ammation was difficult because of a small 


showed that the cortex and medulla were 
well differentiated The depth of the 
cortex averaged 8 mm and of the medulla 
15 mm , the pyranuds were distinct 
The upper calyx was dilated and the mu- 
cosa of the pehus underlying the cystic 
area was reddened, thickened, and puck- 
ered The remaining mucosa showed 


meatus No gross bleeding was noted 
although the bladder urme was bloody 
A Garceau catheter was passed a short 
distance up the nght ureter The urme 
collected was bloody and was sent to the 
laboratory for study The pyelogram of 
the nght kidney showed a large pelvis 
with a filling defect m the upper calyx 
which was attobuted to the probable 
presence of pyehtis with the possibility of 
calculus or a tumor m the upper caljoi. 

The cathetenzed specimen of mine from 
the nght kidney showed a few white blood 
cells, many red blood cells, and no tubercle 
baciih The cathetenzed speamen from 
the left kidney was normal 

The blood count showed 4,960,000 red 
blood ceUs, 97 per cent hemoglobm, and 
6,400 white blood cells The blood sugar 


small punctiforra hemorrhages and rough- 
emng of the mucosa The gross and 
microscopic diagnosis was sohtary cyst and 
chrome pyehtis of the nght kidne}'' 

This case is of interest especially from 
the diagnostic standpoint The p>eIo- 
gram was suggestive of a tumor of the 
upper pole of the kidney and a definite 
diagnosis was not estabhshed until neph- 
rectomy had been performed An addi- 
tional point of interest was that this cyst 
contained bloody fluid in contrast to the 
clear fluid usually found m the solitarj 
cysts of the kidney 

Case 3 A man, aged 50 >ears, came to 
the Chmc Maj 7, 1934, to seek rchef from 
kidney cohe One year before he had 
experienced a sudden severe pain m the 
left kidney region radiating into the left 
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groin Three months later, he had ex- 
penenced a second attack of more severe 
pam which again radiated to the left grom 
This was assoaated with nausea and 
vomiting, so severe that a hypodermic of 
morphme had been admmistered to reheve 
the pain One week before admission he 
had another attack which was not so 
severe as the previous ones At the time 
he was examined he complained of a con- 
stant aching m his left side No gross 
hematuria had been noted and he had 
never passed a stone or gravel m his urme 
His family physician had told him that 
casts and pus were present m the urme and 
had prescnbed a low protein diet for him 

The patient was well developed and 
nounshed His temperature was 98 6 ° F , 
the pulse rate 80, and the blood pressure 
125 systohc, 80 diastolic A roentgeno- 
gram of the kidneys, ureters, and bladder 
revealed a small stone m the pelvis of the 
nght kidney 

The cystoscope was introduced with fair 
ease There was no residual unne and no 
abnormality m the bladder Both ureters 
were cathetenzed without difficulty The 
specimen of unne from the left kidney 
contained considerable blood, while that 
from the nght kidney was clear A bi- 
lateral pyelogram was done The nght 
kidney appeared normal and the stone 
which showed on the roentgenogram was 
obscured by the pyelographic medium 
The left kidney showed a deformity of the 
pehos and upper calyx It was thought 
that this might be produced by a tumor, 
probably a hypernephroma 
Laboratory Data — The blood count 
showed 4,990,000 red blood cells, with 91 
per cent hemoglobm, and 7,400 white 
blood cells The blood sugar was 78 mgm 
per cent and blood urea 48 mgm per cent 
The unne contained a faint trace of albu- 
min. occasional red blood cells, and oc- 
casional white blood cells The Wasser- 
mann reaction was negative Catheter- 
izcd specimen from the nght kidney showed 
three plus red blood cells, and one plus 
white blood cells, from the left kidney, 
rare reO hInnH nolle hite blood cells' 


A diagnosis of tumor of the nght kidney 
was made and nephrectomy was per- 
formed on May 24, 1934 Convalescence 
was uneventful The specimen of kidney 
weighed 135 grams and measured 1 1 X 7 X 
4 centimeters It contained a large corti- 
cal cyst at the upper pole of the kidney 
which was filled with clear, yellowish flmd 
This case is of interest from the diag- 
nostic standpoint for careful urologic stud- 
ies pointed toward the presence of a renal 
neoplasm Another interesting factor m 
this case was that for a penod of a year, 
the patient had expenenced attacks of pam 
mdicative of renal colic Not until a 
nephrectomy had been performed and the 
specimen incised could the presence of a 
neoplasm be excluded 

(The accompanying Figures 1 to 4 show 
the roentgenographic findings m cases of 
sohtary cyst of the kidney These cases 
illustrated are not reported m the paper ) 


SUMMARY AND CONCLUSIONS 


1 Three additional cases of sohtary 
cysts are added to the senes previously 
reported (2) 

2 Sohtary cysts probably occur more 
frequently than is apparent from reports 
in the hterature 

3 A roentgenogram may reveal the 
presence of a cyst, espeaally when it 
attains considerable size and when a 
difference m density between the cyst and 
the renal parenchyma can be noted 

4 The pyelogram may appear normal 
or the cyst may bulge into the renal pelvis, 
producing a deformity 

5 Conservative operation vnth dissec- 
tion of the cyst away from the renal 


parenchyma, or the removal of the cyst 
together with a wedge-shaped portion of 
the pole of the kidney is advisable 
6 Nephrectomy is rarely necessary 
unless the cyst is associated with renal 
tuberculosis, calcuh, or tumor 


Solitary Cjsts of the Kidney 
Report of S^cn Cases and Observations on Patho- 
Snr. Gynec aTd St^ 



OBSTETRICAL ROENTGENOGRAPHY 

By JUAN RODRIGUEZ, M D , Ft Wayiie, hidtana 


^PHE demonstration of shadows of fetal positive diagnosis of pregnancy, the roent- 
bones on the roentgenogram is un- gen ray will detemune the presence of a 
questionably the most positive sign multiple pregnancy, the position of the 
of pregnancy that we have to-day On fetus, abnormahties of the fetus, and even 
the other hand, failure to demonstrate a fetal death Cases of extra-utenne preg- 
fetus on the film does not by any means nancy (abdommal) at term have been 









Fie 1 The patient, at the time of this exaimna- 
Uon t4s five nionths and eleven dajs pregnant 
yet no fetal bones are demoMtrable A wi^ ^a- 
raUon of the sacroiliac sj-nchondroses may be seen 


Fig 2 Same case as shoirn m Figure 1 taken 
a month later Fetus may be plainly seen 


, ™emancy even as late as the successfully diagnosed by means of roent- 

rule out pregnancy r „enovraphic examinations 

fifth month, as d^onstrat S for the diagnosis of 

our cases reported below rather pregnancy should be of the best quahty, 

condition, however, is the excepti screeL should be comparatn ely new 

than the rule , fost and the patient should have a 

Fetal bones have been Z cleansmg enema to nd the colon of gas 

as the third month, and feci Particularly is this ^e in 

demonstrated by the fourth 1 months of pregnancy when v\e 

ri^e^~hn; are confronted iwth the problem of de- 

^ 604 
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Fig 3 A ten-weeks pregnancy The cranial 
vault and spine may be seen 


ciding whether a patient is or is not 
pregnant A Potter-Bucky diaphragm is 
essential The two standard positions, 
anteropostenor or postero-antenor and 
lateral, are to be preferred m the later 
months Several modifications of these 
positions have been recommended for 
the purpose of ehmmatmg the confusmg 
shadows produced by the sacrum and 
fifth lumbar vertebra 

In the last few years obstetrical roent- 
genology has taken a deaded impetus, 
judging from the amount of hterature on 
the subject This advance has been due 
to the fact that we have developed m- 
struments of precision, and also because 
the fear of damaging the fetus with the 
\-ray has been allayed to a certam extent 
The obstetnaan of to-day has come to 
realize that the x-ray in competent hands 
IS not as dangerous a weapon as it used 
to be dunng pioneering days, and that a 
good many of the uncertamties ivith which 
he comes m daily contact can be made 
Msual images for him Our own experi- 
ence has been that whene\er the obste- 
tncian has encountered a vanation from 
tlie normal he has been tlie first to advise 
rocntgcnographic examination for his pa- 
tient Occasional!} we have had patients 





Fig 4 Aneneephaly Note absence of cranial 
vault 


who msisted on having roentgenograms 
made, thus shotvmg that the pubhc is 
gradually bemg educated 

Although it is the general consensus of 
opimon that a fetus is demonstrable at 
the fifth month, one must not forget the 
fact that this is not always true, as ex- 
emplified m the foUowmg case 

Mrs W H , age 31, Il-para (Fig 1 
and 2), was referred to my laboratory on 
June 26, 1933 Her physician told me 
that she was about five months pregnant 
She had been feeling well up until two 
weeks previous to the examination, when 
she noticed a painful tumor mass m the 
right quadrant, gradually getting larger 
Her physician wanted to know whether 
or not he was dealing wnth an extra- 
uterme pregnancy The patient gave a 
history of an uneventful pregnane}’- and 
dehvery ten years previously She had 
not felt “Me” and she volunteered the 
mformabon that she did not see how she 
could be pregnant, smee she and her 
husband had been practising birth control 
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Fig 5 Anteroposterior view of anencephalic monster Fig 6 Lateral view of same anencephalic 
after deliverj monster 


With ‘medicines and apphances ’’ Upon 
exanunation we foimd a tumor mass, 
round and boggy, reachmg to the level of 
the umbihcus, and gi\ung one the im- 
pression of a five-months pregnancy At- 
tached to this mass, on the nght side, was 
another smaller, rounded, tender mass 
about the size of a small fist A roent- 
genogram failed to reveal the presence of 
any fetal bones and a report was given the 
referrmg physiaan that “we could not 
detect the presence of fetal bones at this 
stage ” The patient contmued to have 
a great deal of discomfort and this, coupled 
with the negative \-ray findings, m- 
fluenced the surgeon to open the abdomen 
although he was very reluctant to do so, 
and msisted that the patient was pregnant 
The laparotomy revealed a pregnant uterus 
mth a fibroid on its right lateral wall 
The patient made an uneventful recovery 
after the myomectomy and, at my m- 


sistance she came to my laboratory for 
another roentgenogram about a month 
after the first one This time we demon- 
strated the fetus She was delivered on 
Oct 15, 1933 — the first \-ray examination 
had been made on June 26, 1933 In 
other words, she was five months, eleven 
days, pregnant when I first examined her 
and yet we could not visuahze the fetus 
In contrast with the above case, we 
were able to demonstrate a pregnancy at 
about the tenth week (Fig 3) m a pnmi- 
para 23 years old Undoubtedly c^cium 
deposition m the fetal bones is vanable, 
some cases shoiving it plainly m ten weeks 
and others gomg twenty weeks and over 
without any demonstrable traces It is, 
of course, due to this delajed calcium 
deposition that we have occasional failures 
at the fifth month 

Aneiicephaly — Case (1), m 1917, was 
the first to successfully diagnose the 
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Pig 7 Hydrocephalus Note the enormous Fig 8 Neglected transverse Note the semicircle 
sire of the head formed by the spuie 


presence of anencephaly before birth by 
means of the roentgen ray Smee then 
there have been only 19 more cases re- 
ported The incidence of this condition, 
five in 1,021 obstetncal cases in the Battle 
Creek Samtanum (2) from 1916 to 1926, 
leads us to believe that these cases are 
not being reported Of the five cases 
reported b> Case (2), three were diagnosed 
in nlero by means of the \-ray We have 
had two in the past year and both were 
diagnosed before dehvery (Figs 4, 5, 
and 6) 

Clinically, these cases present certain 
charactenstics which will make the e\- 
pcnenccd and careful obstetncian sus- 
picious of the condition However, ne 
must frankly admit that a suspicion is 
not a diagnosis These cases, mth veiy' 
rare cvccptions, can be successfully diag- 
nosed long before the onset of labor and 
thus tlie expectant mother may be saved 
the discomfort of the last few months of 


pregnancy and the mental anguish which 
she would expenence on reahzing that the 
child she so carefully and longingly 
earned for nine (perhaps “stormy”) 
months is a monster Now that the 
obstetncian may, without any added 
discomfort to the patient, and without 
any fear of in}unng either the mother or 
the fetus, utihze the roentgen ray, it 
seems reasonable to invoke the aid of this 
valuable diagnostic means, especially in 
those cases in which there has been a 
denation from the normal course of the 
pregnancy 

The roentgen findings m anencephaly 
are charactenstic and leave httle doubt 
as to the diagnosis The absence of the 
cramal vault, which in the unborn fetus 
IS the most conspicuous part, is pathog- 
nomomc of this monstrosity Spina bi- 
fida, often associated with anencephaly, 
may at times be diagnosed correctly 
Doub (3), m 1925, was the first to point 
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out the presence of spina bifida on a pre- 
dehvery roentgenogram and smce then 
others have demonstrated the condition 
m hke manner 

One of our cases of anencephaly (Figs 
4, 5, and 6) was that of a prumpara 27 
years old She was referred for x-ray 
exanunation because of an unusually large 
abdomen which had grown very rapidly 
m the previous two or three weeks She 
was at the tune in the eighth month of 
her pregnancy Roentgenograms revealed 
the presence of an anencephahc monster 
Her pregnane)’- was mtemipted and she 
made an uneventful recovery 

Hydrocephalus — To be forewarned of 
the presence of hydrocephalus is un- 
doubtedly of great help to the obstetnaan 
Knowmg what he has to contend with, 
he can then deade the best method of 
procedure We beheve that hydro- 
cephalus can be accurately diagnosed by 
the roentgen ray, pro-vided one avails 
himself of several films m several positions 
In this manner exaggeration of the size 
of the head produced by distance from 
the part to -the film can be ehnunated 

Multiple Pregnancy — Multiple preg- 
nancy, of course, is very easily diagnosed 
with the roentgen ray F ilms made as 
near dehvery as possible are the best 
because then the obstetnaan knows 
exactly the position and whether ather 
fetus is likely to produce an obstruction or 
not 

Abnormal Positions — We have had the 
opportumty to examme several abnormal 
positions or, rather, presentations, as the 
patients were exammed ather during 
the first stage of labor or afta bemg m 
labor for a number of hours -without 
progress The breech presentation is, of 
course, easily recognized In the last 


few months we have had occasion to vray 
two transvase positions, one of them the 
so-called “neglected transverse” (Fig 8) 
Fetal Death -~ln 1922, Spaldmg (4), 
m a study of 21 fetal deaths, pomted out 
the fact that ovalappmg of the aamal 
bones was pathognomomc of fetal death 
We beheve, judging from our own ob 
servation on two cases, that when over- 
lappmg occurs the fetus has been dead 
for some tune 

We have purposely confined ourselves 
m this discussion to the simpla and safer 
methods of radiographmg the pregnant 
woman Pneiunopentoneum has its field, 
but it really is of greata value in g)Tie- 
cology than m obstetrics Our present 
methods of pel-vimetry will have to be 
simplified before they become genaally 
accepted The mjection of an opaque 
medium is a method which deserves much 
study and care, and, as we all know, is 
not as yet a very safe procedure 

S-OMMARY 

1 The simpla methods of obstetneal 
roentgenography are discussed 

2 A case of nustaken diagnosis is 
reported 

3 Anencephalus and hydrocephalus 
each are discussed and cases reported 

4 Fetal death, abnormal presenta- 
tions, and multiple pregnancies are dis- 
cussed 
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GASTROJEJUNOCOLIC FISTULA^ 

By L GRANT GLICKMAN. M D , Milwaukee, Wisconsin 
Roentgenologist, Veterans' Adnunistration Facility 


^HE first case of gastrojejunocolic 
I fistula reported m the hterature 
™ was m 1903, by Czerny Haudek 
was the first to report the diagnosis of 
gastrojejunocohc fistula by roentgen-ray 
study, m 1912, in a case of carcinoma of 
the stomach In 1921, Loewy compiled 
from the hterature 76 cases of gastro- 
3 e]unocohc fistula, and in 1925 Verbrugge 
compiled 102 cases of both gastrocohc 
and gastrojejunocohc fistulas, addmg 21 
more cases collected at the Mayo Chmc 
To date, 250 cases of gastrocohc and 
gastrojejunocohc fistulas have been re- 
ported m the hterature 

Lewisohn, reviewmg the gastro-enteros- 
tomy cases at Mount Smai Hospital, 
New York, dunng the period 1915 to 1920, 
reported the occurrence of jejimal ulcers 
m 34 per cent This percentage ts con- 
siderably higher than the 5 to 10 per cent 
reported in the German hterature, m the 
latter cases they were eleven times more 
frequent in men than m women Ver- 
brugge reports that at the Mayo Chmc 
the percentage of those havmg gastro- 
jejunocohc fistula followmg gastrojejunal 
ulcer was 11 36 per cent 

Pnor to the populanty of gastro-enteros- 
tomy m the treatment of gastnc and 
duodenal ulcers, the classification of causes 
of gastrocohc fistula was as follows 
first, cancer, second, ulcer, third, gastro- 
enterostomy, fourth, abscess in the pen- 
toncal cavity, fifth, tuberculosis, and 
sixth congenital anomaly V^th the 
growing populanty of gastro-enterostomy 
it was noted tliat the fistulas due to car- 
cinoma were decreasing and that those due 
to ulcer n ere increasing 

Pathology — The pathologj’^ is first that 

' p«hli-;licd b> Uic aullionlj of Dr Charles M 
Gnffilli Medical Director, Veterans’ Administration 
unsliington D C 


of a duodenal ulcer, then, followmg a 
gastro-enterostomy, an ulcer develops at 
the stoma and spreads around the jejunum 
The ulcer becomes plastered to the colon, 
later perforates to form the gastrojejuno- 
cohc fistula 

Symptoms — ^The four cardmal symp- 
toms of gastrojejunocohc fistula are (1) 
diarrhea (m a patient with a history of an 
operative procedure for ulcer), which is 
persistent with soft, yellowish or grajush 
stools contammg undigested food and fat, 
(2) fecal vomitmg, without mtestmal ob- 
struction, (3), loss of weight, and (4), 
eructation of fecal smeUmg gases 

Signs — An important sign is the visuah- 
zation of the fistula by roentgen-ray e\- 
ammation with an opaque enema In this 
way a diagnosis has often been made when 
the condition was not even suspected 
chmcaUy Some cases have a fistula 
with a valve-like formation at the site of 
commumcation, so that a contrast meal 
may not show the condition while a banum 
enema readily discloses it (Groeschel), or 
the fistula may be seen at certain e\- 
ammations and not at others (Haudek) 
Then, agam, some obsen'^ers have used 
enemas of metliylene blue or carmine and 
have recovered the dye from the stomach 
by lavage m from one-half to one hour 
followmg the injection of the dye per 
rectum 

CASE REPORTS 

Case 1 Male, age 40, white, by occupa- 
tion a farmer The family history is 
essentially negative The personal history 
is as follows Patient had the usual child- 
hood diseases At the age of 13 he had an 
appendectomy His general health was 
good up to his penod of war semce, when 
he was hospitalized at Bordeaux, France, 
for stomach trouble m klay, 1919 His 
G09 
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complaint at that time was sug^gestive of a 
duodenal ulcer, for which medical treat- 
ment was instituted After his return 
from service, lie was operated on m July, 
1919, for a “subacute, perforatmg ulcer 
on the anterior and inferior wall of the 
duodenum just below the pylorus” (opera- 
tive report) The operation consisted 
of cauterization of the ulcer and a gastro- 
enterostomy The patient returned to his 
occupation approximately one year after 
the operation and remained in good health 
until June, 1929, when he complained of 
periods of diarrhea These lasted approxi- 
mately SIX to eight weeks, followed by a 
symptom-free interval for as long as six 
months Recurrence of these attacks of 
diarrhea occurred until the patient re- 
ported to this hospital for exarmnation in 
Apnl, 1931 

Chief Complaints — Upon admission he 
stated that he had been troubled with 
frequent bowel movements, numbermg 
from four to sl\ daily, with the present 
attack of diarrhea of one week's duration 
The stools were soft and no blood was 
noted These attacks of diarrhea have 
been assoaated with a generalized weak- 
ness and the patient beheves that he has 
lost approximately fifteen pounds in 
weight 

Physical Examination — Reveals a white 
male, not acutely ill, fauly well nourished 
and weighmg 150 pounds (normal weight 
ranges from 165 to 168) The chmcal 
examination was negatixe with the follow- 
mg exceptions The breath had a some- 
what fetid odor Blood pressme was 
118/82 and the pulse 88 The abdomen 
revealed a scar to the nght of the midlme, 
extendmg upward from the level of the 
umbihcus for about five mches, and an- 
other scar three mches m length m the 
right lower quadrant The abdomen was 
soft and tender to deep palpation 

Laboratory Examinations — ^Urmalysis 
was essentially negative , blood Wasser- 
mann and Kahn tests were negative, 
hemoglobm, 94 per cent, red blood cells, 
5,080,000, white blood cells, 13,700, feces 


were negative for amoeba m two examina 
tions 

Radiologic Examination — ^Fluoroscopic 
exammation of the esophagus is negabve 
The stomach reveals the presence of a 
gastro-enterostomy, and a fairly rapid 
emptymg of the gastnc contents into the 
small bowel None of the contrast meal 
can be seen passmg through the pylorus 
At the sixth hour the greater portion of 
the meal is withm the small bowel and 
the head of the meal is just entenng the 
cecum, gas is prominent throughout the 
colon At the twenty-four-hour examina- 
tion the cecum and ascending colon are 
empty, and spastic changes are noted 
throughout the remainder of the colon 
At the forty-eight-hour exammation only 
scattered areas of the opaque medium are 
seen throughout the transverse and de- 
scending colons 

Radiologic Diagnosis — ^Fauly well-func 
tionmg gastro-enterostomy and spastic 
changes in the colon 
The pabent was placed upon a dietaiy 
regimen and medical treatment was in- 
sfatuted, the latter consisting of enemas of 
neutral acnflavme This treatment af- 
forded some rehef for approximate!)’’ one 
month but at the end of that time the 
symptom-complex of recurrent diarrhea 
agam returned The patient was then 
referred for further radiologic observation 
Second Radiologic Examination {May, 
1931) — Exammation of the colon bv 
means of a barium enema revealed no 
obstruction to the inflow of the opaque 
medium The descending colon in its 
distal portion filled poorly The enema 
reached the last half of the transverse 
colon, where a portion of the opaque 
medium was seen to enter the small bowel, 
while the remainder of the enema passed 
readily to fill the first hafi of the transverse 
colon and ascendmg colon Pressure upon 
the abdommal wall, bv the examiner, o\ er 
the last third of the transverse colon forced 
the opaque medium farther into the small 
bowel (no discomfort was experienced b) 
the patient) Continued pressure upon 
the transierse colon forced more of the 
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opaque medium mto the small bowel and 
then into the stomach, where it reached 
the upper portion of the cardia (Fig 1) 

Recheck gastro-^nteshnal senes revealed 
a large stomach in normal position and 
the presence of a fairly well-functiomng 
gastro-enterostomy None of the con- 
trast meal was noted as passmg through 
the pylorus Thirty mmutes after the 
ingestion of the meal there was a 10 
per cent gastnc retention and the re- 
mainder of the meal was visuahzed 
throughout the small bowel At the sixth 
hour there was some ileal retention and 
the remainder of the meal was noted m the 
ascendmg colon At the twenty-fourth 
hour the entire colon was spastic 

Radiologic Diagnosis — Gastrojejunocohc 
fistula with valve present between the 
large and small bowel, and spastic changes 
in the colon 

The patient was transferred to the 
surgical service where he refused opera- 
tion and was discharged from the hospital 
upon his own request 

Case 2 Male, age 40, white, by oc- 



Fig 1 Banum enema descnbed m Case 1 
showing the colon fistula and the partian> out- 
hned stomach Arrows indicate fistula 


cupation a pamter The family history 
IS essentially negative The personal his- 
tory IS as follows Patient had the usual 
childhood diseases History of gonorrhea 
m 1911, and in the same year (at age of 
21) he was operated upon for a ruptured 
gastnc ulcer His general health then 
remained good with no history of hospitali- 
zation until January, 1927 He had no 
disability dunng World War sen^ice He 
admitted syphilitic infection immediately 
after discharge from mihtary senuce, 
two courses of anti-syphihtic treatment 
were completed m 1919 The first radio- 
logic diagnosis of duodenal ulcer was made 
m January , 1927 From January, 1927 
until July, 1932, there is a history of seven 
admissions to the hospital for medical 
treatment of a duodenal ulcer, and as 
patient refused surgical mten^ention, medi- 
al treatment vas earned out throughout 
these years In July, 1932, svmptoms be- 
came so severe that the patrent consented 
to an operation 

Chief Complaints -Vpon admission to 


the hospital m July, 1932, the patient 
stated he had pam over the entire abdo- 
men but more locahzed in and around the 
umbilicus This attack of acute pain had 
been present for the past three weeks, and 
was associated with nausea, coming on 
acutely from one to one and one-half hours 
followmg the ingestion of food The m- 
take of food or alkahes rendered some 
rehef to the pain Vomiting was frequent 
but no blood had been noted in the 
vomitus No tarry stools were noticed 
Generalized weakness has been present 
tor the past three months 

Physical Examination —Reveals a 
poorly nounshed white male, acutely ill 
and confined to bed The chmeal ex- 
amination was negative ivith the following 
exceptions The tongue is slightly eoated^ 
The lungs reveal a few scattered rlL 
heard oyer either base The heart sounds 

s 'Si/" Bbor'‘ 

Th^ ^ ^ pressure is 1 15/75 

The abdomen reveals a nght rectus scar 
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and IS tender throughout to ordinary palpa- 
tion, though more marked m the epi- 
gastrium and upper left quadrant Left 
rectus muscle spasm is present The 
muscles are flabby The gemtaha reveal 
an old scar on the glans penis and a left 
varicocele The reflexes are equal and 
hyperactive 

Laboratory Exanwmtwns — Urme has a 
specific gravity of 1 025, faint trace of 
albumm, occasional hyahne casts, 8 to 10 
leukocytes per high power field and oc- 
casional red blood cell The stool was 
yeUoivish-brown in color and fairly well 
formed, negative for blood The frac- 
tional gastric analysis was as follows 


Time Amount Free Total Lactic Bile Blood 




HCl Acidity 

Acid 



Residium 

30 cc 

40° 

52° 

Neg 

Neg 

Trace 

9 00 

18 cc 

46° 

60° 

Neg 

Neg 

Trace 

9 15 

20 c c 

78° 

98° 

Neg 

Neg 

Trace 

9 30 

16 c,c 

76° 

102° 

Neg 

Neg 

Trace 

9 45 

20 c c 

80° 

104° 

Neg 

Neg 

Trace 


Blood analysis showed red blood cells, 
4,140,000, white blood cells, 10,600, poly- 
morphonuclears, 62 per cent , small mono- 
nuclears, 28 per cent , large mononuclears, 
5 per cent, transitionals, 3 per cent, 
eosmophils, 1 per cent, basophiles, 1 per 
cent Wassermann and Kahn tests were 
negative Ten sputum exammations were 
negative for tubercle bacilh 

Radiohgtc Examtnatton — Fluoroscopic 
exammation of the esophagus was nega- 
tive The stomach was low m the abdo- 
men, with the greater cun^ature three 
finger-breadths below the bnm of the 
pelvis No pathology was noted mvolv- 
mg the gastnc contour The duodenal 
bulb revealed a constant filhng defect on 
the lateral aspect At the sixth hour, 
there was approximately a 30 per cent 
gastnc retention, and the remamder of the 
meal was m the transverse colon which was 
low on the pelvic floor At the twenty- 
fourth hour, the colon was empty 

Lbad/iologyc Diaguosis ^Duodenal ulcer 
with partial obstruction 

Surgical tnterjeutwn was allowed on 
July 21, 1932, and the operatne findmgs 


were “a large indurated mass, the size of a 
lemon, distal to the pylonc ring and ad- 
hered densely to the pancreas and gall 
bladder ” A postenor gastrojejunostomy 
was performed, and the patient went on to 
uneventful recovery, bemg discharged from 
the hospital on Aug 24, 1932 

He contmued m fauly good health for 
several months until he agam reported for 
surgical consultation on Feb 6, 1933 
Consultant' s Report “Considerable pain 
IS evident m epigastrium The patient has 
a large perforating ulcer which was noted 
at previous examination and as no ap- 
preciable amount of relief from pain was 
obtamed following gastro-enterostomy and 
m view of considerable pain, high aadity, 
etc , gastnc resection is adnsable for 
gastrojejunal ulcer ” The patient refused 
surgical mtervention at this time 

Radwlogtc exam-matton dated Apnl 5, 
1933, revealed the stomach of normal size 
and position with no evidence of any 
gastro-enterostomy stoma bemg noted 
Some of the meal was forced through 
the pylorus The duodenal bulb was 
ragged but no filhng defect was apparent 
At the sixth hour there was a small 
amoimt of gastnc retention, apparently 
m the region of the site of the gastro- 
enterostomy The remainder of the con- 
trast meal was noted m the temunal ileum 
and scattered areas of the meal were seen in 
the colon The radiologic diagnosis at 
this tune was gastrojejunal ulcer 

The patient agam presented himself for 
hospitalization on Aug 3, 1933, ivith the 
diagnosis of acute intestinal obstruction 
The operative findmgs at this time were 
“numerous adhesions around small mtes- 
tme, adhesions of the hepatic flexure to 
the antenor abdommal wall, large ulcer 
mass mvohTug duodenum and gastro- 
jejunal junction with perforation into the 
colon at the site of anastomosis ” The 
adhesions were hberated, and as the 
mass was too large to resect and too much 
mflammatoiy tissue u as present, a jejunos- 
tom}’^ was performed and the wound 
closed Five hours later tlie patient was 
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given a transfusion of 500 cc of whole 
blood, by the indirect citrate method 
The surgical diagnosis was perforatmg 
duodenal gastrojejunal ulcer with gastro- 
jejunocohc fistula 

The patient made a fairly good recovery 
and further radiologic study was earned 
out on Dec 9, 1933 At this tune a 
fluoroscopic examination of the colon re- 
vealed some dilatation of the rectum and 
sigmoid but no obstruction was noted to 
the mflow of the opaque medium which 
readily reached the region of the cecum 
Adhesions were noted near the mid-pomt 
of the transverse colon but no evidence of 
any fistula could be demonstrated 

Radiologic examinatioii of the colon 
dated Jan 25, 1934, revealed no obstruc- 
tion to the inflow of the opaque medium 
No evidence of any mtnnsic pathology 
was apparent Some evidence of adhe- 
sions was noted mvolvmg the mid-portion 
of the transverse colon but no en- 
dence of any gastrocohe fistula was dem- 
onstrated 

The patient was referred to the surgical 
service for further exammation as to the 
advisability of gastnc resection, as recom- 
mended m February, 1933 

Surgical Consultation Report {Feb 13, 
1934) — “Complams of pam m back com- 
mg on frequently, assoaated with pam in 
epigastrium, present in severe degree 
Usually more severe at night after meals 
and usually when bowels are not active 
No vomitmg at the present tune The 
present examination reveals extreme ten- 
derness in the epigastnum The patient 
has a large perforating mass near the 
gastro-enterostomy site and the first por- 
tion of the duodenum Further x-ray 
studj IS indicated which study patient 
refuses Gastnc resection is indicated, and 
as patient refuses he should be earned on 
medical treatment until permission for 
surgical mtcn'ention is obtained or seventy 
of simiptoms wall force patient to haie 
surgical intervention ” 

Patient refused further surgical inter- 
\ cntion and wall continue on medical 
treatment 


SUMMARY 

Two cases of gastrojejunocohe fistula 
are presented m detail, with a short review 
of the hterature 

The first case is of the type desenbed 
m the literature by Groeschel m which 
there is noted a valve-like formation at 
the site of commumcation of the large and 
small bowel This commumcation was not 
seen durmg the exammation with the con- 
trast meal but was noted when a banum 
enema was given, thus showmg the pres- 
ence of the valve at the fistulous openmg 
In the second case the findmgs were noted 
at the operating table and only the end- 
result (adhesions) was seen m the trans- 
verse colon durmg the fluoroscopic ex- 
ammation of the colon at the tune of the 
banum enema 

One should suspect a fistula m the pres- 
ence of a persistent diarrhea following an 
^operation for a gastnc or duodenal ulcer, 
assoaated with symptoms of loss of 
weight, fecal vomitmg without mtestmal 
obstruction, eructation of fecal smelhng 
gases, and visuahtation of the fistula by 
roentgen-ray exammation or the recovery 
of dye from the stomach by lavage after 
the mjection of the dye per rectum 
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PRENATAL DIAGNOSIS OF LACUNA SKULL 

(LtiCKENSCHADEL) 

By ROE J MAIER, B A , M D . 5/ Bernard’s and Evangelical Hospitals, Chicago 


T ^^HE birth of a monstrosity of some one 
of the different types is not an im- 
common occurrence, but the diag- 
nosis of its existence before birth is far 
from as common as it should be Re- 
cently H Dabney Kerr, (1) reviewed 
the literature on anomahes of the skull 
in the newborn, with special refer- 
ence to “Relief” or “Lacuna Skull” 
{Luckenschadel), and presented three new 
cases Still more recently Doub and 
Danzer (2) have reported two more cases, 
also m the newborn The author has 
been unable to find m the literature any 
record of the diagnosis of this condition 
before delivery In the two cases here 
reported the diagnosis was made dunng 
the eighth or at the begmnmg of the ninth 
month of pregnancy This diagnosis can 
and should be made before delivery in 
every case in which \-ray exammation is 
available 


The theones concemmg the etiology 
ha-ve been so well reported by Kerr and 
Doub and Danzer that I shall onij enumer- 
ate them here 

1 Wieland (3) — Ossification cannot 
keep pace with the rapid growth of the 
brain dunng the latter months of preg- 
nancy 

2 Cohn (4) —It IS the result of failure 
to pass a normal phylogenetic stage of 
development at this particular penod 

3 Kassowitz (5) — It is the result of 
abnormal pressure on the vertex dunng 
delivery 

4 Wieland and Faust (6) — It is the 
result of increased mtracranial pressure 

5 Kato (7) and Engstler (8) — It is 
the result of maldevelopment per se 

The theory of Wieland and Faust is 
supported by the findmg of encephalocele, 
menmgocele, spma bifida and other mal- 
formations m a very large percentage of 



1 1 Case 1 \bout S months 

micToccphalj lacuna skull and spn 


“ J ^ delivered, sht 

cephaK and meningocele 


micro 


G15 
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the heart tones had still been audible the 
previous day The fetus had a typical 
microcephahc head with the following 


Case 2 June 25, 1934, hirs J D was 
referred to the x-ray department of St 
Bernard’s Hospital for roentgen pelvim- 



Fig 5 Case 2 Eight-months Fig 6 Case 2 Photograph of 
pregnancy Lacuna skull” and ab fetus showing meningocele 
normal curvature of spme mdicating 
spina bifida 


measurements Occipito-frontal, 8 1 cm 
as compared ivith full term average meas- 
urement of 11 5 cm , bi-panetal, 7 7 cm 
as compared with full term average of 9 5 
cm , penmeter was 26 5 cm as com- 
pared with full term of 35 cm There was 
evidence of an extensive spina bifida with 
protrusion of the memnges of the cord 
X-ra)”- examination showed the absence 
of sutures and fontanels nearly closed, 
extensive convolutional atrophy, and the 
typical disproportion betueen the size 
of the cranium and facial bones Several 
of the cemcal and upper dorsal vertebrae 
were fused, iwth an extensive spina bifida 
invohnng the ceixucal and dorsal vertebrae 
There was also an abnormal development 
of the first to sixth nbs on the nght 
side Postmortem examination uas re- 
fused The mother had an uneventful 
convalescence and was discharged De- 
cember 8 


etry She was a pnimpara, 33 years 
of age, white, married twelve years The 
last menstrual period had been Nov 2, 
1933 Wassermann, Kahn, and unne 
tests were negative Previous menstrual 
and fanuly history negative, no previous 
pregnanaes or abortions The patient 
had osteomyelitis when a child 

The results of roentgen pelvimetry 
showed normal pelvic measurements The 
films showed a skull smaller than normal, 
however, with many lacunae with dense 
nbs between and an abnormal curvature 
of the vertebrm m the lumbar region 
From these findmgs a diagnosis of lacuna 
skull with spina bifida was made and a 
poor prognosis for the life of the fetus 
given 

The patient returned to the hospital 
for deliver)^ July 9, 1934, and was de- 
Inered of a fetus neighing five pounds, 
three ounces The skull measurements 
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these cases In true relief skull, no cases 
have been found without an accompanying 
meningocele or encephalocele 


because of a moderate polyhydramnios 
such as often mdicates the presence of 
some tjTie of monster The patient was a 



Fig 3 Case 1 Roentgenogram of Fig 4 Case 1 Roentgenogram of 
fetus shoivmg iacima skull and spina fetus shoivmg lacuna skull ’ spina 
bifida bifida and deformity of upper six nbs 

on right side 


X-ray Appearance — In any film of a 
pregnancy showing the skull of the fetus 
the lacunse or the irregular ossification of 
the skull IS readil}’^ visible, and the lateral 
new of the fetal vertebral column shows 
an abnormal ctuimture at the pomt of the 
spma bifida and memngocele This t)T>icaI 
appearance is very apparent m the ac- 
companymg illustrations 

CASE REPORTS 

Case 1 Nov 14, 1933, hlrs J IM was 
referred to the x-ray department of Et an- 
gehcal Hospital for roentgen examination 


white, American woman, aged 25, pmm- 
para According to her menstrual history 
she was early in the eighth month of 
pregnanc^’^ Unne and Wassennann tests 
were negative The films revealed nregular 
ossification of the skull, with markedl} 
decreased bi-parfetal and occipito-frontal 
measurements and an abnormal cunmture of 
the spine From these films a diagnosis 
of microcephaly, with irregular ossification 
of the skull, and spma bifida, was made 
On November 26, twehe days later, 
labor started and a four-pound, twehc- 
ounce dead fetus was deliiered, although 
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Luckenschadel are distinctly and readily 
visible on x-ray examination during the 
latter months of pregnancy and should 
present little or no difficulty in diagnosis 

CONCLUSIONS 

1 Two cases of Luckenschadel diag- 
nosed before birth are reported 

2 Luckenschadel can and should be 
diagnosed as early as the eighth month of 
pregnancy 

3 Early diagnosis may be of great 
advantage to the obstetncian m deter- 
mimng his subsequent treatment and 
procedure 

The author wishes to thank Dr H 
Mackoff and Dr J A Parker for per- 
mission to report these two cases 
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at birth were Ocapito-frontal, 10 cm , 
bi-panetal, 8 8 on , ivith a perimeter of 
28 5 cm There was an accompanying 


COMMENT 

IVhile the cranial measurements in these 



Fig 7 Case 2 Roentgenogram Fig 8 Case 2 Roentgeno 
of fetus showing lacuna skull and gram of fetus shomng lacuna 
spina bifida skull and spina bifida 


spina bifida m the lumbar region The 
baby expued July 20, 1934, lunng eleven 
days X-ray exammation of the fetus 
after birth showed the typical lacuna 
skull, with spina bifida mvolvmg the lum- 
bar vertebrae and sacrum Postmortem 
exammation refused The mother had an 
uneventful convalescence and was dis- 
charged Jul}’^ 22, 1934 


two cases are below normal, the first even 
classed as a microcephahc, the lacuna 
and dense bony nbs separating them 
are so evident and are accompanied in both 
cases b}" spina bifida and meningocele, 
that the author believes both of these 
cases should be classed as lacuna skull or 
Luckeuschadel These two cases demon- 
strate that the abnormalities found in 
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(3) The high tension wires are readily- 
attached by lowering the mounted dence, 
until the tube is withm easy reach 

(4) The apparatus, when properly ad- 
jured for an exposure, is practically shock- 
proof, due to the great distance of the high 
tension -wires from the patient 

(5) Stereoscopic -views are readily made 
by shiftmg the tube stand, together with the 
device mounted upon the cross-arms, along 
the cephalo-caudad axis of the body Smce 
a 6-mch stereo-shift is proper for a six-foot 
focal-film distance, it is ad-visable to tilt the 
tube so as to effectively cover the desired area 

(6) In radiographmg the chest of a pabent 
m the semi-erect position m bed, the tube 
stand IS accordmgly tilted to the desired angle, 
to be detemuned by the posibon of the patient 
propped up m bed 

(7) Any desired focal-film distance is ac- 
curately procurable by addmg the extended 
height of the de-vice to the distances upon the 
cahbrated vertical tube stand rod 

(8) An exceedmgly useful procedure m 
chest radiography, when it is deemed m- 
advisable to move the patient from the bed 
to the roentgenographic table, consists m 
swingmg the mounted de-vice upon the tube 
stand outward away from the examimng -table 
The apparatus is then accurately focussed 
over the chest of the patient lying m the bed 
which has been placed alongside the radio- 
graphic table 

(9) A useful adjunct m centermg the tube 
over the chest of the patient is the adopbon 
of a glass filter which permits of a locahzmg 
beam of hght, and -with a small circular piece 
of black paper pasted upon the center of the 
glass filter, the exact center of the beam is 
determmable upon the object to be radio- 
graphed It IS, of course, necessary to slightly 
darken the radiographic room Two thick- 
nesses of ordinary sheet wmdow glass serve 
admuably for a filter -with the equivalent 
filtrabon value of 2 mm of alurmnium 

Sacro-thac Arhculatton — The method of 
detecbng and measuring the degree of rotatory 
mobon of the sacro-iliac arbculabon, as ad- 
vocated by Chamberlain,* has met with favor 
by many radiologists, especially in the roent- 
genographic demonsbation of the formerlj’- 
quesboned entity of sacro-iliac relaxation 
Bnefly, the method consists m having the 
pabent bear the entire weight of the bod-y- 
first upon the right lower extremity and then 
upon tJie left lower exbemitv, wdule he stands 
facing a vertical Potter -Bucky' diaphragm 
Ubliz ing a radiographic cone, two postero- 

' The S> mph> «is Pubis m the RocntRcn Examina- 
tion of the Sacro-ihac Joint W E Chamberlain Am 
Jour Rotnlgenol and Rad Ther 1930 24, 021-<)'’5 





Fig 2 Gemto urinary radiographic table in 
vertical position showing 5X8 inch senbed central 
area The inclmed plane is placed beneath the 
apparatus Note the device for shielding one-half 
of the 8 X 10 inch cassette (placed m the upper 
nght-hand comer of the apparatus) showing pro- 
tective sheet lead m front and sheet metal back 
mounted upon a wooden frame ha-ving a metal bar 
at the upper end which facilitates its removal from 
the gnd tray 


anterior projeebons of the symphysis pubis 
are obtamed, each exposure bemg carefully 
marked with R and L lead markers, respec- 
tively 

The normal degree of motion of the sacro- 
ihac articulation as reflected and magnified in 
the amphiarthrodial arbculation of the synn- 
physis pubis is from 0 to 0 5 mm m the male 
and from 0 to 1 5 mm m the non-pregnant 
female Dunng pregnancy there is a normal 
increase m amplitude of motion of both the 
sacro iliac and symphysis pubis articulabons 
It has been found by various rehable obsen^ers 
that the symiptoms of sacro-ihac relaxabon are 
almost mvanably referred to the side of the 
high pehis as seen in the symphysis pubis 

Thus for a complete study^ of sacro-iliac 
complamt, five views are desirable A stereo- 
scopic pair of the entire pelns with the patient 
in the dorsal decubitus, one lateral view of 
1 1 C lumbo sacral junction, and two -news of 
the sjTOphvsis pubis employing the technic 
outlined abox e Since many' radiologic labora- 
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Sy WILLIAM R STECHER MD od THOMAS P 
LOUGHERY, M D Phtlodtlpha 


Radiological Departmiait, Gennantown Hospital 

Chest Roentgenography —The roentgenologist 
IS frequently confronted with the troublesome 
problem of obtaimng satisfactorj’’ roentgeno- 
grams of the chest, m a patient who is mani- 
festly too dl to stand up or even be seated 
upon the edge of the bed m front of the cassette 
changer Pnor to the development of the 
demce to be descnbed, the alternatives were. 



Fig 1 Showing device mounted upon the stand 
ard cross arms swung out aivay from radiographic 
table to allow the bed to be wheeled alongside the 
table beneath the tube Note the w^en rod with 
hoot o\^ high tension inre to anode which pre 
vents spark lumpmg to near b\ high tension tubular 
conductOT Also note lead diaphragm Md glass 
filter beneath tube stand of the dence T^e cn^^ 
weight of the attachment is approximate} loim 
pounds Base of device is firmlj fastened to ^ 
wss-arms of tube stand bj means of hook 
which are attached to the lower four corners of the 
device 


either a portable bedside roentgenographic 
exammation, or the utilization of an unsatis 
factory, relatively short focal-film distance in 
the roentgenographic room, allowmg the pa- 
tient to he m bed Smee it is almost stne qua 
•non to employ a long focal-film distance, in 
order to minimize the degree of magnified 
distortion, the foUowmg mgemous dence has 
been designed to enable the operator to emplo) 
a six-foot focal-film distance, with the patient 
lymg recumbent m bed Furthermore, stereo- 
scopic or single films can be made with this 
dence 

The essentials of the apparatus as illustrated 
in Figure 1 can be conasely described, as 
follows A tube holder taken from an old 
unused tube stand is fastened upon the apex 
of a substantially constructed stand, the l^e 
of which IS attached upon the parallel arms 
of the tube stand of the roentgenographic 
table The target of the tube mounted m 
the demce is placed exactly three feet or two 
feet above the target of the tube m the ongmal 
tube stand of the roentgenographic table, 
dependmg on whether the ongmal maximum 
focal-film distance is three feet or four feet 
Smee the mean distance between the parallel 
supportmg bars of the ongmal tube stand is 
12 mches, one can compute the spread of the 
beam of \-radiation Thus, when employing 
a six-foot focal-film distance xvith the eirtension 
dexnce equal to three feet, there is a 24 inch 
spread permitted m the caudad-cephalad di 
mension of the chest, and a 36-mch spread 
if a two-foot extension upon an ongmal four- 
foot focal-film distance is used It is ap 
parent that this allows ample unobstructed 
\-radiation to properly cover a 14 X 17 cliest 
film, even when emplo}’mg a 6-inch stereo- 
shift 

The numerous advantages of radiograph) 
of the chest, when employmg this demce, are 
enumerated as follows 

(1) The ongmal tube m the radiographic 
tube stand can be used, if desired For this 
work, it is preferable, although unneccssar}', 
to use the modem metalhc discharging chamber 
tj-pe of tube, masmuch as the considerable 
additional and excessne weight is reduced bj 
ehminatmg the heaxy leaded glass protceUxe 
bowl, and j et prex enting a considerable amount 
of stra) \-radiation 

(2) The dexace can be easily and rapidlj 
adjusted and remox ed from the standard tube 
stand arms, and xet sccureix mounted The 
ongmal tube stand is pushed out of the xxu) 
toward the x ertical supporting bar 
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Fig 1 Postero-antenor view of the chest m Case 1 Fig 2 Lateral view of chest in Case 1 

Note the pneumothorax on the left and the almost com The pneumothorax is plainly seen The pos 

pletc collapse of the lung A fluid level is clearly seen tenor sulcus is obliterated by the fluid present 


skin IS sallow, drj", and inelastic Muscle tone 
IS ranch diminished The eyes are sunken and 
glassy The abdomen is concave Typical 
signs of bilateral bronchopneumonia are elic- 
ited on percussion and auscultation The 
findings are more marked on the right 

Progress — On the day of admission 200 c c 
of the fathers blood were injected into the 
jugular vein and pentoneal canty Gradual 
slight improvement was noted until March 7, 
1010, when another 200 cc of blood was 
gucn mtrapentoneally There was a favor- 
able reaction until March 20, 1920, when the 
child suddenly became much worse The 
temperature rose and the pulse was rapid and 
feeble, and there was moderate cjanosis 
X rav examination of the chest (Fig i) showed 
a right sided pneumothorax, with collapse of 
the lung On March 22, 1010, the pleural 
cantj was entered with a needle under fluoro- 
scopic control and air was withdrawn until 
negative pressure was obtained The next 
dax there was marked improvement but on 


fluoroscopic exarmnation the lung appeared to 
be collapsed Air was again aspirated until 
the lung re-expanded The followmg day 
there was continued improvement but the 
pneumothorax had returned Aspiration was 
again employed but only part of the air was 
removed in the hope that the communication 
would remain closed This was again followed 
by improvement but the lung appeared col- 
lapsed the next day On Apnl 4, part of the 
air w as again aspirated Improvement followed 
and x-ra} studies four days later (Fig 2) 
showed the lung completely expanded The 
child was discharged from the hospital three 
dav's later in good condition 

COMMENT 

Spontaneous pneumothorax in infants mav 
he di\ ided into the follownng etiologic groups 

(1) Congenital, (2) Mechanical, (3)Trau- 
matic, (4) Infectious 
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tones do not possess a vertical Potter-Bucky 
diaphragm, but do have a genito-unnary table 
m which the grid is an integral part of the 
apparatus, the following method of procedure 
can be followed The patient is elevated or 
lowered by means of the mclmed plane as 
demonstrated m Figure 2, until the symphysis 
pubis is positioned exactly upon the scribed 
area ^mce the gnd accommodates only a 

14 X 1 7-mch cassette, the accessory contnvance 
also illustrated in Figure 2 was constructed, 
which essentially consists of an outer frame 
made the exact size of a 14 X 1 7-mch cassette 
In this an opening is made to accommodate an 
8 X 10-mch cassette A back of sheet metal 

15 fastened in place, and sheet lead one- 
sixteenth of an inch m thickness is fastened 
on the lower front aspect to shield the one-half 
of the cassette which is inserted beneath it, 
thus permittmg the unshielded half of the 
film to be m the center of the gnd In this 
manner, a film area of 5 X S inches is also 
scnbed on the surface of the table, to conform 
to the above The technic then merelj'- 
consists in making the first exposure and with- 
drawmg the device, and mvertmg and re- 
msertmg the S X 10-mch cassette to make the 
second exposure The final result is that 
two exposures of the symphysis pubis are 
made upon one S X 10-mch film, each respective 
view marked R and L 


SPONTANEOUS PNEUMOTHORAX 
IN THE NEWBORN' 

By MILTON J GEYMAN M D ani DANIEL 
M CLARK M D Santa Barbara California 

Spontaneous pneumothorax is not commonly 
seen m children Scott (4), m a review of the 
literature m 1929, collected 177 cases m chil- 
dren of various ages The rarity of the condi- 
tion durmg the first year of life, however, is 
mdicated by the fact that Rogatz and Rosen- 
berg (1) could find only 12 recorded cases up to 
1931 Since that time about ten more have 
been reported The foUowmg two cases have 
come to our attention durmg the past year 

Case 1 Baby N , white, male, age 4 weeks, 
admitted to St Francis Hospital June 24, 1933, 
on the service of Dr W E Johnson 

Prese^it Compld^nt — Cyanosis and difficult, 
rapid breathmg 

Past History — ^The infant had a normal 
deliveiy Respuation began without difficulty 
and apparently was entirel> normal Mter 
the customar}' two weeks’ period the child w^ 
removed from the hospital m excellent condi- 
tion 

' Accepted for publication Julj 28 1^34 


Present Illness —'For the past four or fi\e 
da 3 -s the patient has had a “cold ’’ On the 
day of admittance the child suddcnlj became 
cyanotic and there was marked respiraton 
difficulty 

Physical Examination — The infant is well 
developed and well nounshed The rectal 
temperature is 98 and the pulse is 82 Respira 
tion is shallow, rapid, and at bmes gasping 
m character There is a generahzed cyanosis, 
particularly marked around the face and 
mouth Expansion of the chest is lunited 
The percussion note is normal on the nght, 
h 3 TDer-resonant on the left The heart and 
mediastmum are slightly displaced to the 
nght Breath sounds are absent on the left 
X-ra 3 ’- examination of the chest (Figs 1 and 2) 
shows a pneumothorax on the left, inth partial 
collapse of the lung The visceral pleura is 
greatly thickened There is a small amount 
of free fluid m the left costophrenic angle The 
white blood count is 47,500 of which SO per 
cent are pol 3 morphonuclears 

Oxygen was admmistered at inten^als but 
the cyanosis and dyspnea became increasingl 3 
worse The child expired the following da 3 
Autopsy — The left pleural cavity contains 
many adhesions There is an air-contamwg 
space of 5 X 4 X 1 cm in size The pleura is 
heavy and greatl 3 ’' thickened (1 to 2 mm) 
No communication with the bronchi is seen 
There is a small amount of free pus in the left 
pleural cavity The left lung is collapsed 
and contains no au The cut surface is a 
shght beef red, with numerous thick white 
striE running through it The nght lung has 
many shghtly depressed, non-crepitant areas 
which extend down into the tissue in a sort 
of wedge shape Diagnosis Bronchopncu- 
moma, pyopneumothorax 
The followmg case is reported through the 
courtesy of Dr J M Hayek, of Cedar Rapids, 
the attending ph 3 ''siaan, who has placed it at 
our disposal 

Case 2 Baby C , male, white, age 7 montlis 
Present Complaint — Respiratory infection 
following measles 

Family //rs/ory —Negative, three brothers 
are hvung and well 

Past History — Uneventful until two weeks 
ago when the child contracted measles 

Present Complaint — Ph 3 Sician was first 
called on Feb 16, 1930, and found a child wntli 
acute bronchitis and recov ermg from measles 
Two da 3 "s later ph 3 sical examination indicated 
an early bronchopneumonia The condition 
grew worse until the dav of admission (Feb 21, 
1930) 

Physical Examination — The patient is in a 
semi-kuporous and v eiy toxic condition The 
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SIS IS a prominent feature and is most marked 
about the face and mouth 

The roentgen diagnosis is obvious but the 
condition must be differentiated from eventra- 
tion of the diaphragm, diaphragmatic henna, 
and congenital absence of 'Ae diaphragm 
Treatment is directed toward rehef of respira- 
tory embarrassment and control of infection, 
when present Admimstration of oxygen is a 
valuable sustaimng measure "l^en the 
amount of air is sufficient to threaten respira- 
tory failure, aspiration should be resorted to 
Withdrawal of air usually results m tempo- 
rary symptomatic rehef and, m a few m- 
stances, such as m Case 2, has apparently been 
responsible for ultimate cure 
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AN EFFICIENT AID IN THE PROCESS- 
ING OF X-RAY FILMS DURING THE 
WARM WEATHERi 

M O WEISKOTTEN, M D 
San Dtego, California 

One of the great problems of an \-ray labora- 
ton is the proper processing of films dunng the 
warm months if the available supply of tap 
uatcr exceeds m temperature the safe working 
limit 

Much has been mitten relatixe to this im- 
portant problem and many methods of water 
temperature control have been suggested All 
of these methods depend on the installation of 
some form of an elaborate electrical refrigera- 
tion plant, costmg from S3 30 to S500 or more, 
whicli would require an extra room in which 
to house It The expense of installation de- 
pends on the tx-pc of cooling unit emplojed 
and the amount of work to be done If 

' Accepted for pulilication June 20 1934 


properly mstalled accordmg to the accepted 
methods, these motor dnx’^en compressors, with 
the necessary pre-coolmg tanks and muong 
x'^alx’-es, are imdoubtedly the solution of the 
temperature control problem for the larger 
hospital or very busy laboratory if the expense 
of mstallation is not a great factor and if 
extra space dose to the dark room is available 
Properly msulated tanks are requued and the 
whole outfit must be large enough to dehx'er 
a sufBcient amount of cooled wash water, 
thereby reduemg the temperature a defimte 
number of degrees, dependmg on the local 
conditions which enter mto the problem of the 
mdixndual laboratory 

In smaller laboratones where the volume of 
work does not warrant the expense connected 
with an electrically operated coohng plant, and 
m those laboratones located m ofiice buildmgs 
with high rent and without extra available 
space outside of the dark room m which such 
equipment may be conveniently installed, 
some other method of water temperature con- 
trol must be devised 

Even if the dark room happens to be large 
enough to accommodate a small motor dnven 
compressor and storage tank, such mstaUation 
would be impractical because of the heat which 
is generated and diffused by the coolmg unit. 
The wnter tried such an experiment several 
years ago and learned that it is not possible 
to extract a given number of heat umts from 
warm tap water without hawng this same 
amount of heat diffused somewhere mto the 
surroimdmg atmosphere by radiation 

Each indmdual laboratory has its problem 
of water coolmg After experimentmg with 
numerous more elaborate and costly methods 
which were far from satisfactory, the wnter has 
successfully developed an mexpensive and 
simple method of washmg films dunng the 
warm months 


Our problem probably differs m few respects 
from that of many laboratories m different parts 
of the countiy’ We are located m a fourteen- 


storj'- ofhee buildmg and dunng the penod 
ffotn Maj 1 to Nox’’ember 1 the ax ailable 
“cold” water supply x'anes m temperature 
from SO to 85 degrees P dunng the winter 
months the xvater temperature ranges from 
68 to 72 degrees Fahrenheit This high tem- 
perature dunng the warm months is due to a 
natural mcrease m temperature of the city 
xxater supply and also to the fact that in the 
building the “cold” xvater pipes parallel the 
hne carrj'mg the hot xvater supply Usme a 
standard “Impermo” developmg tank, xxith 
^mpartmente for the developing and fixing 
batEs and the usual connections for hot and 
TOld xxatCT whicli overflows mto the waste 
through the stand pipe, it is of course impos- 
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Fig 3 Postero-antenor new of chest m Case 2 Fig 4 Case 2 Postero-antenor view of chest 
The nght lung is completely collapsed and there is a after re-expansion of the lung 
marked shift of the heart and mediastinum to the 
opposite side The absence of fluid is a favorable 
sign 


Congenital pneumothorax implies an 
anomaly or defect present dunng mtra- 
utenne life or at the time of birth, and au- 
thentic records of such cases are exceedmgly 
rare In one case reported by Werner (6) 
autopsy showed a commiimcation between a 
branch of the upper part of the left mam 
bronchus and the pleural cayit)”^ — probably a 
congemtal anomaly When Stein (5) reviewed 
the subject in 1930 he found four recorded 
cases which might have been of congemtal 
ongm, and added one of fais own He re- 
garded a history of cyanosis or dj'spnea present 
from the onset of respiration as presumptive 
evidence of congemtal etiolog) This premise 
is untenable in new of the lack of autopsj 
endence of congemtal defect m any of the cases 
ated 

The mechamcal group results from a com- 
bmation of the muscular effort of respiration 
and crying with some form of obstruction to the 
bronchial passages These cases usuall\ occur 
shortly after the onset of respuation Ruge 
(2) mentioned aspiration of meconium and 


vemix caseosa as a possible cause of obstruc- 
tion Scheltema (3) suggested collapse of the 
epiglottis m his case 

Trauma mcident to difficult delivery mav 
occasionallj' be responsible for pneumothorax 
The usual sequence is pleural puncture bj a 
sharp fragment of a broken nb or claiicle 
Direct injurj^ to the lung has been mentioned 
as a possibilitj' 

Infection m one form or another is the under- 
Ijnng cause in most cases of spontaneous pneu- 
mothorax m infants, pneumonia and tuberculo 
Sis being the most frequently mentioned forms, 
but whoopmg cough, measles, and scarlet fe\ er 
may be predisposing factors In this group, 
escape of air may result from rupture of a small 
subpleural abscess or from a localized cm- 
pfaj-sema Most of such cases deitlop cmp\- 
ema, which is a gra\ e complication 

The ph\'sical signs are similar to those noted 
in pneumothorax m the adult but less pro 
nounced The onset is accompanied be pros- 
tration and rapid, difficult breathing Ceano- 
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able lengths of common three-quarter-mch 
garden hose By actual test this pumpi 
dnven by a one-quarter horse power motor 
connected direct and turning at 1,720 revolu- 
tions per nunute, will circulate 300 gallons of 
water per hour through the wash compartment 
of the tank This is of course more water 
per minute than would be used if the films 
were bemg washed with water from the supply 
Ime 

Theoretically it does not sound reasonable 
to wash films m water which is being used over 
and over agam, but by actual expenence we 
have found that if the films are thoroughly 
drained of hypo before bemg immersed m the 
wash water, there is not sufficient contamina- 
tion of this large volume of water circulatmg 
through the tank to produce chemical stams 
on the films If there are an unusually large 
number of films to be processed, it is a simple 
matter to dram the tank at noon, refill with 
fresh water, and add another 25 pounds of ice 
The ice costs less than a couple of 8 X 10 
films and the wash water remains cool durmg 
the day 

Prior to the installation of this simple motor 
dn\en pump, we cooled the wash water with 
ice and sloshed the films around untd they 
were supposed to be washed At the same 
time, with several films hangmg in the tank, 
we frequently scratched and mined beautiful 
films iihich we were particularly anxious to 
have come out of the wash water m perfect 
condition The whole pump assembly is 
mounted on a suitable base and rests on a 
couple of layers of thick felt which absorbs 
the vibrations and renders the motor pump 
about as noiseless dunng operation as an 
electric fan A three fourths ‘ Globe” valve 
uas introduced into the discharge line of the 
pump as a means of controlling the water 
circulation If desired, an exlra five-gallon 
tank of water may be placed beside the hypo 
tank for preliminary^ nnsing of films before 
tlicir immersion in the wash tank However, 
uc hare not found this extra uash tank 
necessary, and uhenerer the laboratory uork 
increases to a point at which this present 
method IS not practical wc wall feel justified 
m obtaining bids on the installation of one 
of the more elaborate electneal refngerating 
plants 

The nccompainmg illustration shows the 
motor pump asscmblv wath a standard three 
fourtlis meh eoniicction for the supply' and 
discharge lines to the water compartment of the 
do\ eloping tank 


AN UNDIAGNOSED LUNG TUMOR 
RESPONSE TO IRRADIATION 

By SIDNEY RUBENFELD M D , Clinical Assistant 
m Radiation Therapy, Bellevue Hospital New York City 

From the RadiaUon Therapy Service Bellevue 
Hospital, Ira I Kaplan, M D , Duector 


That radiation therapy is of httle value 
m the treatment of m^gnancy of the lung 
is admitted by most therapists and clinicians 
Moderate palhation with but slight alleviation 
of pain IS the most to be expected m the way 
of rehef, and even such results are very m- 
frequent X-ray therapy has proven of im- 
mense aid, however, m treating mtrathoracic 
mvolvements of the lymphoblastomas , i e , 
Hodgkm’s, lymphosarcomas, and m leukemias, 
and in these conditions rehef of pressure 
symptoms is often immediate and even 
startling 

Acceptmg as a dictum the extreme resistance 
of lung mahgnanaes to irradiation, dmicians 
have eschewed the use of this therapeutic pro- 
cedure While this attitude is probably cor- 
rect m cases m which a definite diagnosis is 
established by tissue biopsy through the 
bronchoscope, a chmcal diagnosis, even if 
substantiated by roentgenogram, should never 
cause the clmician to reject the use of roentgen- 
ray therapy, because, by so doing, an occa- 
sional error in diagnosis may depnve the 
patient of the beneficial, reliemng effects of 
this form of therapy An intrathoraac tumor 
of the Hodgkm’s type or a lymphosarcoma or 
a leukemia or some obscure condition, may 
present all the symptoms, all the signs, and 
even the x-ray findings of a malignancy, but 
often only its response to irradiation can 
establish its true nature 


History j w , age -iz, wnite, a meter 
worker, American, w'as admitted to the radia- 
tion therapy clmic in June, 1932, complaming 
of pam in the left shoulder region The condi- 
tion had commenced two years previously wath 
the simultaneous occurrence of a dry hacking 
cough and a dull ache m the lower dorsal area, 
which radiated to the left scapular region and 
up to the left shoulder These symptoms 
persisted for two years without anj' aggrava- 
tion He neither coughed blood nor had night 
sweats Durmg the four months pnor to 
adrmssion, he had lost 15 pounds 
The patient did not appear chronically ill 
on the contrarj', he was very weU developed 
and well nounshed There were no positne 
clinical findings aside from dullness and 
numerous coarse bronchial rSles in the left 
upper chest, heard postenorly The Wasser- 
mann was negatno, and the blood count 
entirely normal A radiograph taken at the 
time of admission (Tig l) disclosed a homo- 
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sible to utilize the “cold” water at a tempera- 
toe of 82 to 85 degrees for the washing of 
lums Obnously the temperatures of the 


morning 25 pounds of ice arc added to the 
water compartment m preparation for the 
day s work m the dark room This amount of 



Fig 1 Simple motor driven centnhigal pump assembly inUi standard 
three fourths inch connections for the wash tank 


solutions m the smaller compartments are 
contmuously influenced b)'^ the temperature 
of the wash water 

As previously stated, after e.\penmentmg 
with block ice and a copper cod and later with 
an electncally operated coolmg unit which was 
not properly mstalled, the method descnbed 
below was put into operation with a great deal 
of satisfaction This method is far from bemg 
ideal but the cost is so small and the results 
so satisfactor)'' that with our present i olume of 
work, we wiU probably contmue to use this 
method of film washing untd we find something 
more effiaent 

At the end of each da) s work the water in 
the “Impermo” tank is drained off mto the 
waste and the tank is filled with fresh water 
Dunng the mght this water cools to about SO 
degrees, about eight o dock the following 


ice cools the 27 gallons of water m the wash 
tank to approumately Go degrees F , and the 
temperature of the solutions will come doira 
to 68 or 70 degrees, depending on the room 
temperature A small motor driven centnfu- 
gal pump, with suitable connections to the 
water compartment of the Impermo tank, 
circulates this cooled water and washes the 
films in the same manner as when the tap 
water is run into the bottom of the tank and 
out through the overSow pipe The pump 
takes the water from a three-quarter inch 
copper pipe, which extends oxer the edge of 
the tank and into the water, to intbin an inch 
and a half of the bottom of the tank The 
water returns to the tank through a similar 
copper pipe which extends dawn about two 
inches below the water Iciel The pump is 
connected to these two copper pipes with suit- 
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Fig 4 Film taken one and one-half years after 
admission The mass is the same as when first 
seen There is marked retraction of the trachea 
Also there is infiltration and fibrosis 


Fig 5 There may be seen a decrease m density 
of the tumor mass Tracheal retraction is persis- 
tent (sides reversed) 


The initial reaction having been so satis- 
factory, another senes of high voltage x-ray 
was administered m September, 1932, em- 
ploymg the same factors and attackmg the 
same areas The radiograph (Fig 3) at the 
end of this senes was agam mterpreted as 
fibroid and cavernous phthisis It disclosed 
additional resolution of the tumor mass as 
compared to Figure 2 

In January, 1933, there was a recurrence 
of the pain in the left chest and shoulder, and 
the area was agam irradiated as prcMOusly 
Three months later, Apnl, 1933, the pam 
was entirely gone, and the general condition 
of the patient excellent 

Dunng the next eight months, the patient 
absented himself from the dime, being free 
from all symptoms, but reappeared m January, 
1034, when the dull shoulder ache returned 
A radiograph (Fig 4) disdosed infiltration, 
fibrosis, captation, and atelectasis, with slight 
elevation of the diaphragm and considerable 
retraction of the supenor mediastmum and 
trachea These findings were agam mter- 
preted by the \-ray service as a neoplastic 
infiltration, and the physicians there were 
again willing to make that diagnosis The 
lesion showed a distinct aggravation compared 
to Figure 3, and appeared almost sunilar to 
the first film Treatment was agam instituted 
as before, giving 1,200 r to the antenor and 
posterior chest The last film (Fig 5), taken 
in March, 1934, disclosed a pronounced resolu- 
tion of the tumor mass The shoulder pain 
was entirth rcheicd and the status of the 
patient was again that of “feeling } outhful ’ 
Siiwwarv and Conclusions —This case is of 
unusual interest because \-ray therapj was 
the deciding factor m eliminating caranoma 
as a diagnosis To date, after careful observ a- 


tion and more detailed chnical work-up, no 
definite entity has been estabhshed, but the 
patient receives considerable symptomatic 
rehef from the treatments Furthermore, 
changes indicative of improvement are evi- 
denced on the films He has learned to come 
to the dime as soon as pains recur, or when 
his general condition falls below normal com- 
fort Without v-ray therapy these highly 
gratifymg results would not have been ob- 
tamed 

We hope this case presentation will serve 
to further the trial of irradiation when a 
chnical diagnosis of lung caremoma, without 
tissue biopsy, is made 
55 East 86th Street 


THE ROENTGENOLOGICAL POSITION 

OF THE POTENTIAL INTERLOBAR 
SPACES 

AN EXPERIMENTAL STUDY* 

By JOSEPH LEVITIN, M D , San Francisco 

From the Department of Roentgenology Mt Zion 
Hospital 

The interlobar fissures (potential interlobar 
spaces) are frequently the site of disease pro- 
cesses These are usually in the nature of 
effusions, which may be transudates or exu- 
dates Since dinical signs of interlobar 
effusions are lacking or diflScult to mterpret, 
the \-ra) examination may be of great aid m 
establishing a differential diagnosis between 
mtrapulmonarj involvements and effusions 
into the interlobar spaces An exact knowl- 
edge of the anatomical relationships of the 

* Supported bj a gift from the A Brown Chest Fund 
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Fig 1 Film taken on admission Tumor mass 
maj. be seen m upper left lung field There is some 
\ndenmg of the mediastmum to the nght and a 
slight clet'ation of the left dome of the diaphragm 


Fig 2 Film taken two months after treatment 
There may be seen a shght resolution of the mass 
Fibrosis predominates 


geneous decrease m illumination of the upper 
half of the left lung-field, shght elevation of 
the left dome of the diaphragm, some mden- 



Fig 3 Film taken four months after admission 
There is further resolution mterpreted as fibroid 
and cavernous pthithis The patient has greaUj 
impros’ed 


mg of the mediastmum to the nght — alto 
gether ver}' suggestive of a neoplastic in- 
filtration On bronchoscopy, the left upper 
bronchus was found plugged with thick tena 
aous exudate, which, on removal, revealed a 
normal mucosal Immg and no tumor growth 

In the absence of tissue biopsy, we estab 
hshed a chnical diagnosis of lung caranoma, 
and therapy was mstituted with 200 K V , 
4 ma , usmg an open cone at 40 cm distance 
directed to the left lung antenorly and pos 
tenorly The dosage was 1,000 r to each 
area 

Two months after the completion of this 
first senes of treatments, the patient was re- 
markably improved He had gamed eight 
pounds, the appetite had become raienous, 
and his general well-bemg made him ‘feel 
youthful” Another radiograph (Fig 2), taken 
at this time, was interpreted bj the \-ra} 
semce as fibroid tuberculosis 

With this diagnosis we iverc inclined to 
concur because the nature of the response had 
removed the condition from all likelihood of a 
malignanc)’’ The tuberculosis sen ice ii as con- 
sulted, but Dr Amberson and staff were not 
read} to make a positiie diagnosis of con- 
sumption Thei requested and examined a 
three-da} sputum specimen which, however, 
did not disdose anx tubercle bacilli 
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™r?^elTd would, W verLcal p^jecUon of the 

aS^orly ^e upper and lower lobes approximate each other only postenorly (See p 630 ) 

w..r ■> Rieht lune The \ ray appearance of the potential interlobar space between ^e upper and middle 
anterior chest nail (See p 630 ) 



I IB 1 Right lung X ra> appearance of the potential interlobar space bounding the entire nght upper lobe 
Tins IS a combination of the shadow's in Figures I and 2 The shadow is made up of the septum between the upper 
and middle lobes antenorlj , and the upper and posterior lobes postenorly The shadow m the anteropostenor 
\ lew IS broader and casilj mistaken for a parenchymatous involvement The lateral view aids in establishing the 
location of this shadow 


potential interlobar spaces as they appear 
radiological!) must be available before ab- 
nonnal \ ray findings in\ oh mg these fissures 
lan be interpreted The stud) herewith rc- 
])oiTtd was undertaken to establish the roent- 
gtiiologic position of the interlobar fissures 
1 lit course of the major fissures on both sides 
IS from the lc\cl of the spinous process of the 
third dorsal \trttbra postcnorl), obliquely 
dowaiward and forward to the costochondral 
artiailation of the sixth nb anteriorly On the 
right side another fissure extends honrontallv 


forward from the axilla to the costochondral 
articulation of the fourth nb The fissures 
divide the nght lung mto three lobes and the 
left lung into two On account of their oblique 
course disease processes mvohnng these fissures 
w hich are of sufficient density to cast a shadow 
will be seen as broad shadows in the postero- 
antenor xiew The exception is that fissure 
between the upper and middle lobes which lies 
ill the same honzontal plane as the projected 
\-rav This shadow will be seen as a narrow 
band or thin line In the lateral xnew the 
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Fie 4 Rieht lune X-ray appearance of the potential interlobar space betwwn the middle ^d lower lobes 
The appearance of this septum in the anteroposterior view is that of a broad shadow ^upjnng the lower half of 
the chcsE^th a horizontal upper border A small clear area of lung, which is seen m axilla at the b^e, repre- 
sents the lower lobe which m this position extends antenorly The differentiation of ^e shadow, whi A occupy 
t^^toe of the middle lobe from a consolidation or atd^tasis of the nudffle lobe can te imde from to 
lateral view Here we find an almost Imear shadow extending obbqudy do^ward an^orward from the hilum 
This interlobar space is the one most frequently mvolved by mterlobar effusions Ibee p ) 


Fie 6 The x-ray appearance of the potential mterlobar space bounding the entire upper border of the nght 
lower lobe This is a combmed shadow of Figures I and 4 As result of the oblique course of tins septum and to 
broad surface of the lower lobe, the shadow obtamed m the anteroposterior vien is that of a broad bean-shaped 
area which might be confused with a lung tumor or a large area of lung consohdation The lateral view is of aid 
m establishing the oblique course of this shadow, locatmg it m the region of the interlobar septum 

A combination of pathologic changes in%olving all three septa would give a shadow as seen ^ 

anteropostenor view The shadow of an additional mterlobar effusion between the upper and middle lobes would 
superimpose itself on the shadow already obtamed The lateral view would dearly demonstrate the position of 
these shadows between the lobes (See p 632 ) 



Fig G ^fi lung X raj appearance of the potential mterlobar space between upper and lower lobes With 
onlj tvo lobes on the left side, the possible combinations of supenmpwed shadoivs £rreduced ^he Sadow of 
the entire septum is siiiuIm to that of Figure 6 Parts of the ^tum-as that ext^dinr^stenorlv 
wnibic that of Figure 1 septum extending from the hilum forward would be siroikr^to^e shadow m Fieure 

4 Abnormal mterlobar changes on the left side are not ns frequent as on the n^t 


fissures also appear as narrotr bands or lines 
In tins instance the course of tlie fissure is m the 
same plane as the projected \-ra) 

Chaoul and Stierlm* suggest taking chest 


’ \ car Book of Radiology, 1932, Charles A 
and Im I Knphn p 241 Abstract from C 
mann Lchrbuch der Rflntgcndiagiiostik. II, 
Tliicmo, Leipng 1932 
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films to define mterlobar space disease with the 
ray directed in several planes The mterlobar 
effusion will show a broad shadow when the 
direction of the ray is at nght-angles to the 
plane of the process The shadow wiU become 
narrower as the direction of the ray approaches 
the plane of the fissure ppioucues 

are called upon to make mter- 
pretations of vraj films taken at the bedside. 
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THE X-RAY PROBLEM AND A SOLUTION 


A DISCUSSION OF THE PROPOSED SEPARATION OF THE X-RAY EXAMINATION INTO TECHNICAL 

and professional portions' 


Genesis — ^The immediate cause for the con- 
sideration of this problem is the desire or neces- 
sity of hospitals to include x-ray and laboratory 
work with hospitalization m hospital insurance 
plans The inclusion of the professional ser- 
vices of the radiologist m such plans of m- 
surance places the hospital m the position of 
attempting to practise medicme Desinng to 
circumvent such illegal practice it occurred, 
therefore, to some hospital supenntendents to 
separate the x-ray charge mto two parts, a 
so called technical charge and a professional 
charge They propose to give the first along 
with and as a part of hospitahzation and let 
the roentgenologist charge the second only 
when called in consultation The real genesis, 
therefore, lies in the peculiar relationship be- 
tween hospitals and roentgenologists 
Problem of Dual In'ertsi — It is perfectly 
obvious that there are two mterests involved in 
the practice of roentgenology m a hospital 
The hospital has an mvestment m equipment, 
an interest in rent for floor space, and usually 
provides technical and stenographic semces 
and supplies to the department It thus has a 
definite interest in the money to be collected 
On the other hrnd, the physiaan practising 
rocntgcnolog) practises his speaalty with the 
use of the equipment and personnel and also 
has an interest in the money collected 

Division of Dual Interest — It would seem 
logical on superficial examination of the sub- 
ject to dmde the fee for x-ray sernce into two 
parts, one to cover overhead and one to cover 
professional sennee The difficult problem is 
whore to dmdc the fees Some hospitals 
claim that it is a liospital procedure up to the 
point of interpretation, that thev can produce 
roentg enograms mthont any but lay help, 

' Prc>xiitcd bj iJie rrccutnc Committee of the 
I'acific Hoentgen Cliili LoncJI S Com, M D Chair 
matt, ! Henrj Garlmtf, M t) Secretary John D 
Inn ton M D llcuri ianure, M D , and Robert S 
Stoin M T) 


others, having tried this plan reahze that the 
production of adequate roentgenograms re- 
quires the services of a roentgenologist and is 
truly a professional or professional-technical 
procedure (just as operative surgery is a pro- 
fessional-technical procedure) The following 
arguments are submitted to show that the 
hospital actually has no interest beyond the 
providing of the proper space, equipment, 
matenals, and personnel and actnally should not 
be allowed to attempt the production of roentgeno- 
grams wiihout the services of (he roentgenologist 
Fluoroscopic exammations and roentgen diag- 
noses are assumed without argument to be 
medical procedures 

Hospitals should not Produce Roentgeno- 
grams — Firstly, because the technical work 
of producing a roentgenogram is a medical 
procedure 

(a) It involves the penetration of the human 
body by a very dangerous physical agent In 
this sense, it is as much a medical procedure as 
the administenng of drugs intravenously, sub- 
cutaneously, or by any way other than the 
patient’s own consaous act 

(b) A knowledge of medical anatomy and at 
least a working knowdedge of gross patholog}" 
IS necessar}’- to properly direct the angles of 
projection in order to demonstrate the vanous 
parts involved, and in some cases a knowledge 
of diseases is required really to know' what is to 
be shown 

(c) Medical judgment is required to decide 
the adequacy or inadequacy of the films ob- 
tained 

(d) The making of films is part of the exami- 
nation of ill, often senouslv ill, persons and thus 
should be under the immediate direction of a 
ph>sician (roentgenologist) 

The statement that the technical side of 
roentgenography is not a medical procedure 
ongmates most frequently from those who are 
^not m close contact with x-ray or hospital de- 
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The condition of the patient may have been 
such that a complete examination could not be 
made A knowledge of the appearance of the 
fissures in the postero-antenor view would be 
of great aid m the mterpretation of the densi- 
ties seen on the film This present study was 
made for the purpose of providing standard 
charts of the x-ray position of the mterlobar 
fissures 

Models of the lobes were made of paraffin, 
which is transparent to the x-ray The 
models were fitted mto a thoraac ^eleton 
Lead foil about one-foiuth of a millimeter in 
thickness was placed between the vanous 
lobes of the parafiBn models and films were 
taken m postero-antenor and lateral projec- 
tions Because of artefacts m the preparation 
of the skeleton, the roentgenograms obtamed 
were subsequently diagrammed In the pre- 
pared diagrams the position of the heart was 
mdicated by dotted lines The fissures of the 
616 Sutter Street 


surface of the lung as seen on the frontal and 
sagittal surfaces were mdicated by a hean 
black hne. The mterlobar fissure studied was 
mdicated by a heaty checkered shadow A 
high diaphragm adds to the difficultj of mter 
pretation At full expiration the ffiaphragm 
nses to a height on the plane with the let el of 
the lower border of the fourth nb This masks 
a considerable portion of the lung The 
diaphragm was indicated on the diagrams at 
full expiration 

The foUowmg diagrams illustrate the locabon 
and appearance of the mterlobar fissures be 
tween the vanous lobes as they appear on the 
x-ray film 

The climcal value of these anatomical facts 
and an mterpretive study of pathological 
mtrathoraac x-ray findmgs is to be presented 
m a subsequent article Naturally, partial 
effusions present only fragmentary pictures of 
the sort seen m the diagram 
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guise of calling it a technical procedure The 
actual operation in surgery is m the same sense 
a technical procedure, auscultation and per- 
cussion are technical procedures, cystoscopic 
examinations are technical procedures If all 
of these are separated from physiaans, how 
will medicme, including radiology, advance or 
even maintain its present position? X-ray 
techniaans must be tramed by physiaans 
Who will train them when the speaalty of 
radiolog)' no longer exists? This whole pro- 
posal of technical division is a retrograde step 
The hospital has a just and proper interest 
in its equipment, in its space, and in its per- 
sonnel, but here the interest ceases It 
can charge for the matenals, interest on m- 
vestment, salanes, and rental but not for the 
production of roentgenograms If the hos- 
pital IS able to hold out as part of the bait for 
its insurance pohcy only the stnctly hospital 
portion of the \-ray exaimnation and if the 
patient has to pay the recognized roentgenolo- 
gist for the rest, the bait will not be big enough 
There seem to be better ways of protectmg the 
hospital’s interest than the division of the 
medical x-ray exanunation mto two ortifiaal 
portions One of these is the mamtenance of 
the quality and soundness of the medical care 
practised m the hospital, the other is the 
recognition of the rights of the medical pro- 
fession, that in the final analysis actually 
make the hospital what it is — a h\nng mstitu- 
tion for the care of the sick tn Pie hospital 
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ENTERTAINMENT 

Among the entertainments planned by our 
Memphis hosts are the following 
Tuesday Luncheon for the ladies attend- 
ing, at the hlemphis Countr}' Club 
Wednesday, 10 A M hlrs McGuffin’s 
breakfast for the Counselors’ wives — Georgian 
Room, Hotel Peabody 

Wednesday afternoon Musicale and lea 
gi\cn by the ladies of the Memphis Doctors 
Auxilmr) at the home of Dr and Mrs Wqilis 
Campbell, Mommgside Dhtc 
r/uirsdoy afternoon Sightseeing automo- 
bile ndc to points of mlercsL Refreshments 
scr\cd at the home of Dr and hlrs W S 
Uwcncc, 1022 Central A\c, after the dnve 
Thursda\ evening Banquet 


The Stag Party will be given at Hotel 
Gayoso, 8 pm, Wednesday 

All of the golf clubs in and around Memphis, 
also huntmg and fishmg dubs, will be open to 
the visitmg doctors 

Local Transportation — Due to the proximity 
of other hotels to the Peabody (headquarters 
hotd) the local transportation problem is not 
a serious one There will always be, however, 
an ample supply of automobiles and taxicabs 
m case of indement weather For those who 
come to Memphis by motor, there will be ade- 
quate parking garages in connection with all 
of the hotels 

Rotary Club Luncheon, at which Dr Wood’s 
address will be given, will be held m the mam 
dimng room of Hotel Gayoso at 12 30 pm, 
Tuesday, within easy linking distance of 
Hotel Peabody 

The Carman Lecture wdl be given m the 
ballroom of the Peabody Hotel, Tuesday 
evemng 


ANNUAL hlEETING 

MEMPHIS HOTELS 

Location, and additional notice regarding rates 

The Memphis hotels are well grouped m the 
downtown distnct All of them are entirely 
modem, have been kept m excellent shape 
throughout the depression, and are accustomed 
to the handling of convention guests Mem- 
phis entertains more than 300 conventions 
every year 

The headquarters hotd is Hotd Peabody, 
the rates of which are from §3 00 to So 00 
single, S4 00 to SO 00 double, and SO 00 to 
S8 00 for rooms with twm beds 
Across the street from the Hotd Peabody is 
Hotel Tennessee, which provides first dass 
rooms with baths at 82 00 to S3 00 single, and 

53 00 to $4 50 double 

Two blocks an ay is Hotd William Len, the 
rates of which are S2 00 to 83 00 single, S3 00 
to S4 00 double, and S4.50 to S5 00 for rooms 
with baths 

At the same distance from Hotel Peabody is 
Hotel Gayoso, the rates of which are S2 00 to 

54 00 smgle, and 83 50 to SO 00 double 

Hotd Clandge is located about sl\ blocks 
from Hotd Peabody Its rates are 82 50 to 

83 00 single, 83 50 to 85 00 double, and $4 00 
to 85 00 for twin beds .^niucrtuu 

The rates at Hotel DeVoy, which is about the 
same distance from Hotel Peabod\ as is Hotd 
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partments wlieran they would see readily how 
often the roentgenologist is consulted by the 
technical staff on vanous cases When a 
roentgenologist makes the statement, he always 
assumes medical supervision Any act which 
requires medical supervision is per se a pro- 
fessional act 

Secondly, because it is not possible to entrust 
the entire exammation to a lay techmaan even 
though we grant that some lay techmaans can 
do a great deal of the work adequately Credit 
should be given to roentgenologists that they 
have been able to tram so well relatively m- 
expensive assistants and thereby lower the 
cost of radiographic work 

(a) Just as many surgeons’ nurses take care 
of much of the routme surgical dressmgs and 
m many of the hospitals assist at operations, 
but are not allowed to do these same thmgs 
except under supervision, so x-ray techmaans 
may do many technical procedures but they 
should be under the supervision and direct 
control of a medical person 

(Jb) Any case deviatmg from the routme 
requires a medical opmion from a roentgenolo- 
gist as to whether more studies are needed to 
eluadate the problem The value of most 
roentgenologic departments vanes with the 
amount of time and supemsion given by the 
roentgenologist Hospitals have realized this 
m aslong for “full-time” roentgenologists 

(c) Same as (c), above, m "Firstly " 

(d) Same as {b), above, m “Firstly " 

(c) Such a procedure artifiaally separates the 
method of examination from the mterpretation 
of results This sometimes causes senous mis- 
understandmgs and mistakes 

(/) Lay-controlled departments have proved 
unsatisfactory 

Thirdly, because the analogy between sur- 
gery and \-ray which has been advanced ver^' 
often shows the true situation In surger}'-, 
the hospital proindes operatmg rooms, instru- 
ments, and nurses but does not attempt to use 
these instruments In some medical depart- 
ments, the hospital provndes blood pressure ap- 
paratus, stethoscopes, and ophthalmoscopes, but 
does not attempt to use them In the x-ray 
department, by companson, the hospital may 
provide \-ray apparatus, rooms, techmaans, 
and clerical assistants but should not use them 
without medical supemsion and, therefore, 
should not attempt to produce roentgenograi^ 
Problem of SpeciahcaUon — Granting all the 
aboie, it could be argued that the attending 


physiaan should be able to direct the x raj 
exammation The fact remains, however, 
that, with few exceptions, he is not able to do 
so If he were so able, roentgenology as a 
speaalty would not have developed The 
average consaentious physiaan or surgeon 
will admit his inability to direct the entire 
x-ray examinations X-ray technic m theorj 
and m practice is so speaahzed that it is not 
possible to tram all physiaans m it Good 
hospitals do not allow any but quahfied sur- 
geons to operate m the surgery No more 
should they allow any but quahfied roentgenolo- 
gists to operate in the department of roent- 
genology 

It might be argued that many of the simpler 
procedures could be done by a lay technical 
staff directed by the general pracbboner The 
fallacy of this is well shown by the average 
run of films from hospitals m small towns where 
this is done by necessity 
It IS self-evident that if men of any talent arc 
to be attracted to the field of roentgenologj 
so that it can contmue to advance, both for the 
improvement of diagnostic medical practice 
and for the general good of humamty, there 
must be sufilaent rewards to make it attrac 
tive The surgeon is able to do many nunor 
thin gs without charge because he can collect 
such large fees for his technical (operabve) 
work The roentgenologist is not able to col 
lect any such large fees and, therefore, must 
make small amounts from each exammation 
If the nnnor exammations were to be re 
moved from his category, to eke out ev'en a 
hvmg he would have to charge more for the 
major exammations 

One practical difficulty in divodmg the fee 
for \-ray service is that with charges of such 
small denommation, the patients would object 
to paymg two fees Presmtung they paid the 
hospital fees first, they would assume that 
they had paid for them roentgenological cx- 
ammation and would not pay an interpixtive 
or diagnostic charge when this was sub- 
mitted by the doctor Nather the lay pubhc 
nor the medical profession has been educated to 
the two-fee idea 

Conclusions — The x-raj examination is, 
and alwrays has been, fundamental!} a medical 
procedure Roentgenology as a saence is 
stfll m its infancy The medical profession 
as a whole should not stand by idly while short- 
sighted Ia> interests and hospitals tr> to take 
over this phase of medical practice under the 
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10 I S Trostler, M D , Chicago 
DifferenfaaJ Diagnosis of Gastric Condi- 
tions 

Differential Diagnosis of Pulmonary Con- 
ditions 

11 John Russell Carty, M D . New York Hos- 

pital, New York City 

Important Techmcal Factors m Soft Tissue 
Radiography 

12 W E Caldwell, M D , H C Moloy, M D , 

and P C Swenson, M D , Sloane Ma- 
ternity Hospital for Women, and Roent- 
gen Department, Presbytenan Hos- 
pital, New York City 
Anatomical Variations m the Female Pel- 
%ns Their Obstetncal Significance 

13 H. B Podlasky, M D , Milwaukee, Wis- 

consm 

Biliary Colic Fistula 

14 Robert P Ball, M D , and S S March- 

banks, M D , Baroness Erlanger Hos- 
pital, Chattanooga, Tenn 
Roentgen Pelnmetry and Fetal Cephalom- 
etry A New Technic 

15 T H Cuddy, M D , Wmnipeg, Manitoba, 

Canada 

Unusual Abdominal Lesions 
IG L F Fisher, M D , St Joseph Hospitals, 
South Bend and Mishawaka, Indiana 
Diverticula of Colon 

17 E C Baker, M D , and J S Lewis, M D , 
Youngstown Hospital Assoaation, 
Youngstown, Ohio 

Multiple Urograms An Aid to Urological 
Diagnosis 

IS Byron H Jackson, M D , Lewis A Milk- 
man, M D , and W J Corcoran, M D , 
Scranton, Pa 

Lungs of Anthracite Miners of Pennsjl- 
%ania AH Subjects Workmg and Ap- 
parently in Perfect Health 

19 Chicago Roentgen Soaety, Chicago 
Ccntur}-^ of Progress Exlubit 

20 Walter W Robinson, M D , Cnsler Clinic, 

Memphis, Tenn 

A Composite Unit for Smus-mastoid and 
Gastro duodenal Radiography 

21 Leo G Rigler, M D , Rudolph Koucky, 

M D , and A L Abraham, M D , Um- 
1 crsity of Minnesota, Minneapolis, Mmn 
ElTcct of Thonum Dioxide Sol on the 
Human Lncr Clinical and Histologic 
Studies 

22 Leo G Riglcr, M D , and Lester G Enck- 

scn, MD, Unucrsit} of IMinncsota, 
Mnmeapohs, Minn 


Benign Tumors of Stomach Studies on 
Inadence and Mahgnant Degeneration 

23 Lester A Smith, M D , Indianapohs, led 
Xanthomatosis Involving Bone 

24 Lester A Smith, M D , Indianapolis, Ind 
Neurotrophic Bone and Jomt Lesions from 

Myelodysplasia of Spmal Cord 

25 Kenneth D A Allen, M D , and Harold 

Waltz, M D , Child Research Counal, 
Umv of Colo Medical School, Denver 
A Sign for Evaluation of Inspiration 

26 John D Camp, M D , and E V Allen, 

M D , Mayo Foundation for Medical 
Education and Research, Rochestei, 
Mmn 

Artenography Roentgen Visualization 
of Penpheral Artenes m Livmg Subjects 

27 Ira H Lockwood, M D , Kansas City, Mo 
Tumors of the Breast 

28 Ira H Lockwood, M D , Kansas City, Mo 
Bone Tumors 

29 John D Camp, M D , Mayo Clmic, 

Rochester, Mmn 

The Roentgen Localizabon of Spmal Cord 
Tumors 


COMMERCIAL EXHIBITORS 

The following Commencal Exhibitors have 
requested space to show them products at the 
Annual Meeting 

1 Buck X-Ograph Company, of St Louis 

2 Du Pont Film Manufacturmg Company, 

of New York City 

3 Eastman Kodak Company, of Rochester, 

New York 

4 E Fougera & Company, of New York 

City 

5 Gene^ Electnc X-ray Corporation, of 

Chicago 

6 Kelley-Koett Manufactunng Company, 

Inc , of Conngton, Ky 

7 Mallmckrodt Chemical Works, of St 

Louis 

S Medical Bureau, of Chicago 
9 Patterson Screen Company, of Towanda, 
Pennsjhania 

10 Phihps-hletahx Corporation, of New York 

City 

11 Picker X-raj Corporation, of New York 

City 

12 Radon Company, Inc, of New York 

Citj 
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Clandge, are SI 75 to Si 00 single, and S2 50 
to $6 00 double 

Hotel Chisca is about five blocks from Hotel 
Peabody, and its rates are S2 00 to S5 00 smgle, 
S3 00 to S6 50 double, and Si 00 to $5 00 with 
twin beds 

Next door to the Hotel Chisca is Hotel Adler, 
the rates of which are approximately the same 
as those of Hotel Tennessee 
Hotel Ambassador is six blocks from Hotel 
Peabody, and its rates are SI 00 to SI 50 smgle, 

52 00 to S2 50 double, and $4 00 for rooms with 
twin beds 

Hotel Parkview is located opposite Overton 
Park in the residential distnct, about two miles 
from Hotel Peabody Its rates are S2 50 to 

53 00 smgle, and S3 00 to S4 00 double 
The number of resen^ations to date mdicates 

a large attendance I suggest that you write 
for your reservation without further delay 
m order that you may secure the accommoda- 
tions desued 

J Cash King, M D , 
Hotel Committee, Chairman 
915 Madison, Memphis, Tennessee 


TRANSPORTATION FOR THE 
MEMPHIS MEETING 

DEC 3 TO 7, INCLUSIVE 

The Transportation Committee has secured 
the adoption of the straight certificate plan 
of reduced fares At the time the ticket is 
purchased, each member secures a certificate 
for himself and each dependent member of his 
family attendmg the meetmg He secures 
this certificate from the agent selhng him the 
ticket and pays the full one-way fare This 
certificate is lalidated at the meetmg and, pro- 
vided 100 certificates are presented for valida- 
tion, a return ticket may be purchased for 
one-tiurd the regular fare No dii'ersifica- 
tion of route is permitted under this plan 
All the passenger associations m the United 
States have agreed to this plan and the Cana- 
dian association for the eastern part of Canada 
The Committee and the officers of the Society 
are very anxious for all attendmg the meeting 
to avail themselves of this reduced fare 

In the temtor}’- of the Southeastern Passen- 
ger Association, which is south of the Ohio 
and east of the Mississippi nvers, there are 
daily re/um reduced fares that permit of 
diversified routes In some mstances these 


rates are less than the regular fare plus one- 
thud 

Be sure to get your certificate at the time \ou 
purchase your ticket 


SCIENTIFIC EXHIBITORS 

At the Annual Meetmg, to be held at the 
Peabody Hotel, Memphis, the following Sci 
entific Exhibits have been arranged, according 
to W W Robmson, hi D , Chamnan of the 
local comimttee on Saentific Exhibits Others 
may be added before the final date 

1 Ira I Kaplan, M D , Milton Fnedman, 

M D , and Rieva Rosh, M D , Radiabon 
Therapy Department, Bellevue Hospital, 
New York City 

Protracted External Irradiation Compan 
son of Difi'erent Techmes 

2 C J Buchner, M D , and Theodore Fetter, 

M D , Jefferson Medical College and 
Hospital, Philadelphia 
Renal Tuberculosis 

3 H N Pulliam, M D , and L W Diggs, 

M D , University of Tennessee, Mem 
phis, Tenn 
Sickle-cell Anemia 

4 John R Eimns, M D , Denver, Colo 
The Obstetnc Pelns 

5 Samuel Brown, M D , and J E Me 

Carthy, M D , Umversity of Cmannab, 
Cmcinnati 

The Position of the Esophagus under Ab 
normal Conditions of the Heart and 
Great Blood Vessels 

6 A N Ameson, M D , and Edith H 

Quimby, M A , Memonal Hospital, New 
York City 

Roentgen Radiation m Caranoma of 
CervLx Uten Distnbution of Radiation 
within the Female Pehns for Different 
Port Arrangements and Target skin Dis- 
tances 

7 Gentz Perry, M D , El anston. Ill 

New Safety Control Dcnces for Filters in 
X-ray Therapy 

S Raphael Pomeranz, M D , Newark, N J 
Acute Sihcosis Cases m Puh enzmg Plants 
m New Jersey A Radiologic, Micro 
scopic, and Experimental Sun ev 
9 I Seth Hirsch, M D , New York Urn 
lersity Medical School, New York Cit> 
Roentgen Kjmographj The Graphic 
Representation of Visceral Mo\ ements 
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10 I S Trostler, M D , Chicago 
Differential Diagnosis of Gastnc Condi- 
tions 

Differential Diagnosis of Pulmonary Con- 
ditions 

11 John Russell Carty, M D , New York Hos- 

pital, New York City 

Important Techmcal Factors m Soft Tissue 
Radiography 

12 W E Caldwell, M D , H C Moloy, M D , 

and P C Swenson, M D , Sloane Ma- 
termty Hospital for Women, and Roent- 
gen Department, Presbyterian Hos- 
pital, New York City 
Anatomical Vanations m the Female Pel- 
vis Their Obstetrical Significance 

13 H B Podlasky, M D , Milwaukee, Wis- 

consin 

Biliary Cohc Fistula 

14 Robert P Ball, M D , and S S March- 

banks, M D , Baroness Erlanger Hos- 
pital, Chattanooga, Term 
Roentgen Pelvimetry and Fetal Cephalom- 
etry A New Techmc 

15 T H Cuddy, M D , Winmpeg, Mamtoba, 

Canada 

Unusual Abdommal Lesions 
IG L F Fisher, M D , St Joseph Hospitals, 
South Bend and Mishawaka, Indiana 
Diverticula of Colon 

17 E C Baker, M D , and J S Lewis, M D , 

Youngstown Hospital Assoaation, 
Youngstown, Ohio 

Multiple Urograms An Aid to Urologcal 
Diagnosis 

18 Byron H Jackson, M D , Lewis A Milk- 

man, M D , and W J Corcoran, M D , 
Scranton, Pa 

Lungs of Anthracite Mmers of Pennsyl- 
vania All Subjects Working and Ap- 
parently in Perfect Health 

19 Chicago Roentgen Soacty, Chicago 
Ccnturj' of Progress Exhibit 

20 Walter W Robinson, M D , Cnsler Clinic, 

Memphis, Tenn 

A Composite Unit for Smus-raastoid and 
Gastro-duodenal Radiography 

21 Leo G Riglcr, M D , Rudolph Koucky, 

M D , and 4, L Abraham, M D , Uni- 
1 ersitj of Minnesota, Minneapolis, Minn 
Effect of Thonum Dioxide Sol on the 
Human Luer Clinical and Histologic 
Studies 

22 Leo G Rigler, M D , and Lester G Enck- 

stn, MD, Unnersit) of Minnesota, 
Minneapolis, Mmn 


Bemgn Tumors of Stomach Studies on 
Incidence and Mahgnant Degeneration 

23 Lester A Smith, M D , Indianapohs, Ird 
Xanthomatosis Involving Bone 

24 Lester A Smith, M D , Indianapohs, Ind 
Neurotrophic Bone and Jomt Lesions from 

Myelodysplasia of Spmal Cord 

25 Kenneth D A Allen, M D , and Harold 

Waltz, M D , Child Research Counal, 
Univ of Colo Medical School, Denver 
A Sign for Evaluation of Inspiration 

26 John D Camp, M D , and E V Allen, 

M D , Mayo Foundation for Medical 
Education and Research, Rochestei , 
Minn 

Arteriography Roentg^ Visualization 
of Penpheral Artenes m Livmg Subjects 

27 Ira H Lockwood, M D , Kansas City, Mo 
Tumors of the Breast 

28 Ira H Lockwood, M D , Kansas City, Mo 
Bone Tumors 

29 John D Camp, M D , Mayo Chnic, 

Rochester, Mmn 

The Roentgen Localization of Spinal Cord 
Tumors 


COMMERCIAL EXHIBITORS 

The following Commencal Exhibitors have 
requested space to show their products at the 
Annual Meetmg 

1 Buck X-Ograph Company, of St Louis 

2 Du Pont Film Manufacturmg Company, 

of New York City 

3 Eastman Kodak Company, of Rochester, 

New York 

4. E Fougera & Company, of New York 
City 

5 General Electnc X-ray Corporation, of 

Chicago 

6 Kelley-Koett Manufacturing Company, 

Inc , of Covnngton, Ky 

7 Malhnckrodt Chemical Works, of St 

Louis 

8 Medical Bureau, of Chicago 

9 Patterson Screen Company, of Towanda, 

Pennsyh'ania 

10 Phihps-Metalix Corporation, of New York- 

City 

1 1 Picker X-ray Corporation, of Nen York 

Cit> 

12 Radon Compani-, Inc, of New York- 

City 
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13 Standard X-ray Company, of Chicago 

14 Victoreen Instrument Company, of Cle\'e- 

land, Ohio 

15 Westmghouse X-ray Company, Inc , of 

Long Island Cit}'-, N Y 


EXAMINATIONS BY AAIERICAN BOARD 
OF RADIOLOGY 

All radiologists wishing to take the exami- 
nation of the Amencan Board of Radiology 
should present themselves for that purpose 
at the Annual Meetmg of the Radiological 
Society of North America, m Memphis The 
exact dates and details may be learned by 
apphcation to the Secretary of the Board, 
B R Kirklin, M D , Majm Chmc, Rochester, 
Mmn , and no time should be lost m getting 
m touch with him 


COMMUNICATION 

mNNESOTA RADIOLOGICAL SOCIETY 

The annual meetmg of the Almnesota Radio- 
logical Societ}’’ was held m connection with 
the meetmg of the Mirmesota State Medical 
Association m Duluth, Minnesota, Jtilv 16, 
1934 The followmg program was presented 


Cholecystographic Findings in a Senes of 
Cases Operated Upon Edward Schons, 
M D , SL Paul 

Osteomyehtis of the Spme, with Case Re- 
ports J R McNutt, M D , Duluth 
The Radiation Therap}’- of Carcinoma of the 
Lip C 0 Hansen, M D , Minneapolis 
A Roentgenologic Consideration of the 
Normal Colon H M Weber, M D , 
Rochester 

The Roentgen Diagnosis of Placenta Prana 
W H Ude, M D , Almneapolis 

Elecbon of officers for the coming year 
resulted as follows President, Robert G 
Alhson, M D , Mmneapohs, Vice-president, 
Eugene T Leddy, M D , Rochester, Secretar\ 
Treasurer, Leo G Rgler, M D , Minneapolis 
The RusseU Carman Memorial Lecture was 
maugurated at this meetmg before the general 
assembly of the IVfirmesota State Medical 
Assoaation Donald C Balfour, M D , of 
Rochester, delivered a splendid address on the 
bfe of Dr Russell D Carman and his contnbu 
tions to radiology B R Kirklm, M D , mtro 
duced A B Moore, M D , of Washington, 
D C , who presented an address on 'The Func- 
tion of the Roentgenologists m the Diagnosis of 
Abdommal Conditions ” A similar lecture will 
be giimn each 3’^ear at the meeting of the "Minne- 
sota State Medical Assoaation 
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book reviews 

Dilatations of the Bronchi Clinic, Patho- 
genesis, Diagnosis, and Treatment (Les 
Dilatations des Bronches Clinique, Patho- 
genic, Diagnostique et Traitement) By 
JIicHEL L60N-K1NDBERG, Medicin des H6pi- 
taux de Pans A paper-bound volume of 
126 pages, with 20 illustrations Masson 
et Cie , Pans, 1934 Pnce, 22 francs 

This mterestmg monograph was wntten by 
an internist who is regarded as one of the high- 
est authonties m France on bronchiectasis, and 
who has seen much of the work of Andre 
Soulas 

In the mtroduction is a bnef summary of the 
evolution of the knowledge about bronchi- 
ectasis from Laennec’s classical descnption to 
the more current views The author believes 
that little has been added to Laennec's onginal 
description, and that a study of the develop- 
ment or evolution of bronchiectasis would be of 


dilatations may be completely absent durmg , 
the inten’-al before recurrence of the infec- 
tion, and these cases often are erroneously 
diagnosed as tuberculosis Chronic bronchitis 
per se does not seem to be a cause of bronchial 
dilatations, but any superimposed grai e infec- 
tion, especially if it predisposes to necrosis, may 
cause a dilatation 

In the adult, bronchiectasis produces a more 
varied clmical picture than in children In 
cases followed for a long time the author be- 
lieved the primary infection to have occurred 
a long time previously 

The clmical pictures of bronchiectasis m 
children and adults are discussed The s)'mp- 
toms vary from mild to severe and often no 
classical picture is present to enable a correct 
diagnosis to be made The author advocates 
either roentgenograms of lipiodol injections of 
the bronchi or bronchoscopy as diagnostic 
measures He believes that routme roentgen 
exaimnations of the chest are often unsatis- 


value 

From his large clmical expenence he beheves 
that bronchial dilatations result not from one 
chronic infection of the entire respiratory tract 
necessarily, but develop from intercurrent 
infections and complications which flare up and 
are oftentimes local They may also be 
caused by pulmonary tuberculosis, foreign 
bodies, certain bronchopneumonias, unresolved 
pneumonias, and above all by abscesses and 
gangrenous mfections Congenital conditions 
may play a part No mdmdual speafic 
organism appeared to be responsible Several 
interesting reproductions of microscopic sec- 
tions arc presented showing vanous phases of 
bronchiectasis 

Bronchiectasis in infants is more frequent 
than gcncrallv realized and varies from mild to 
se\crc cases There is the acute form ob- 
seiA'cd at or during the course of the pnmary 
infection as n hooping cough, bronchopneu- 
monia, and respirator} infections following the 
acute cxantlicmas These acute conditions 
niai subside and lia\e onl} a few focal signs 
which ma} charactenze the whole condition of 
chronic ectasis Following this there is often 
healing, and then a recurrence which the ph}- 
sician usiialb tliinks of as a new infection un- 
less he understands the true nature of the 
solution of bronchiectasis These so called 

niw infections show tlic same clinical pic 
tun, and arc realh onh a “flare up ' of the old 
graie infection The lesions arc usualh in- 
sidious and progressue Manifestations of 


factory, but mjection of iodized poppy-seed oil 
into the bronchi through a nasal catheter fol- 
lowed by a roentgen exammation, will show 
even the very early cases Several reproduc- 
tions of roentgenograms lUustratmg these ob- 
senmtions are shown The second method is 
the bronchoscopic exammation A figure is 
shown which demonstrates the vanous steps m 
passing the scope Bronchoscop} is also of use 
m givmg valuable information concemmg the 
condition of the mucosa, anatomical structure, 
anomalies and abnormalities, and of the pres- 
ence or absence of neoplasms 

In treatment, the author feels that bronchos- 
copy IS the treatment of choice, espeaaUy m 
early cases It is palliative and often curative, 
hamng another advantage of being practically 
without nsk Lobectom}, progressive exer- 
cises, and collapse therapy have x'-ery limited 
indications 

A bibliography of 181 references, while not 
complete as the author states, lists many 
important articles, and may at least be con- 
sidered as representatn e of the literature upon 
this subject 

Harold Waltz, M D 


IHE AlANAGEMENT OF FRACTURES, DiSI ©CA- 
TIONS, AND Sprains John Albert Ke\, 
B S , M D Chnical Professor of Orthopedic 
biugcr}, Washington Unnersity School of 
Medicine, Associate Surgeon, Barnes, 
Childrens, and Jewish Hospitals, St 
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EXA^aNATIONS BY AMERICAN BOARD 
OF RADIOLOGY 

All radiologists wishing to take the exami- 
nation of the Amencan Board of Radiology 
should present themselx^es for that purpose 
at the Annual Meetmg of the Radiological 
Soaety of North Amenca, m Memphis The 
exact dates and details may be learned by 
apphcation to the Secretary of the Board, 
B R Kirkhn, M D , 'Mayo Chmc, Rochester, 
hlinn , and no time should be lost in getting 
m touch with him 


COMMUNICATION 

MINNESOTA RADIOLOGICAL SOCIETY 

The annual meetmg of the Mmnesota Radio- 
logical Soaety was held m connection with 
the meetmg of the Minnesota State Medical 
Assoaation m Duluth, Mmnesota, Julv 16, 
1934 The following program was presented 


Cholecystographic Findmgs in a Senes of 
Cases Operated Upon Edward Schons, 
M D , St Paul 

Osteomyehtis of the Spine, with Case Re 
ports J R McNutt, M D , Duluth 
The Radiation Therap}’- of Carcmoma of the 
Lip C 0 Hansen, M D , Minneapolis 
A Roentgenologic Considerabon of the 
Normal Colon H M Weber, hi D , 
Rochester 

The Roentgen Diagnosis of Placenta Prena 
W H Ude, M D , Mmneapohs 

Election of officers for the coming jear 
resulted as follows Prestdeul, Robert G 
Alhson, AI,D , hlmneapohs, Vice-president, 
Eugene T Leddy, M D , Rochester, Secrelar\ 
Treasurer, Leo G Rgler, M D , Mmneapohs 
The Russell Carman Memonal Lecture was 
maugurated at this meetmg before the general 
assembly of the Minnesota State Medical 
Assoaation Donald C Balfour, M D , of 
Rochester, dehvered a splendid address on the 
hfe of Dr Russell D Carman and his contnbu 
tions to radiolog>' B R Kirkhn, M D , mtro- 
duced A B Moore, M D , of Washmgton, 
D C , who presented an address on ‘ The Func- 
tion of the Roentgenologists m the Diagnosis of 
Abdommal Conditions ” A similar lecture will 
be gix'’en each year at the meeting of the Mmne 
sota State Meffical Assoaation 
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Dilatations of the Bronchi Cunic, Patho- 
genesis, Diagnosis, and Treatment (Les 
Dilatations des Bronches Clinique, Patho- 
g^e, Diagnostique et Traitement) By 
Michel L6on-Kjndberg, M4dicm des H6pi- 
taux de Pans A paper-bound volume of 
126 pages, with 20 illustrations Masson 
et Cie , Pans, 1934 Pnce, 22 francs 

This interesting monograph was wntten by 
an internist who is regarded as one of the high- 
est authonties in France on bronchiectasis, and 
vho has seen much of the work of Andr4 
Soulas 

In the mtroduction is a bnef summary of the 
evolution of the knowledge about bronchi- 
ectasis from Latonec’s classical descnption to 
the more current views The author beheves 
that little has been added to Lagnnec’s ongmal 
descnption, and that a study of the develop- 
ment or evolution of bronchiectasis would be of 


dilatations may be completely absent dunng 
the mterr’^al before recurrence of the infec- 
tion, and these cases often are erroneously 
diagnosed as tuberculosis Chrome bronchitis 
per se does not seem to be a cause of bronchial 
dilatations, but any superimposed grai e infec- 
tion, especially if it predisposes to necrosis, may 
cause a dilatation 

In the adult, bronchiectasis produces a more 
vaned climcal picture than m children In 
cases followed for a long tune the author be- 
lieved the primary mfection to have occurred 
a long time previously 

The climcal pictures of bronchiectasis m 
children and adults are discussed The symp- 
toms vary from mild to severe and often no 
classical picture is present to enable a correct 
diagnosis to be made The author advocates 
either roentgenograms of hpiodol mjections of 
the bronchi or bronchoscopy as diagnostic 
measures He believes that routme roentgen 
exammations of the chest are often unsatis- 


value 

From his large clmical expenence he believes 
that bronchial dilatations result not from one 
chronic infection of the entire respuatory tract 
necessarily, but develop from intercurrent 
infections and complications which flare up and 
are oftentimes local They may also be 
caused by pulmonary tuberculosis, foreign 
bodies, certam bronchopneumonias, unresolved 
pneumonias, and abo\e all by abscesses and 
gangrenous infections Congenital conditions 
ma} play a part No individual specific 
organism appeared to be responsible &veral 
interesting reproductions of microscopic sec- 
tions are presented showing various phases of 
bronchiectasis 

Bronchiectasis in infants is more frequent 
Uian gcncrallv realized and vanes from mild to 
severe cases There is the acute form ob- 
served at or dunng the course of the pnmary 
infection as whooping cough, bronchopneu- 
monia, and rcspirator}'^ infections following the 
acute exanthemas These acute conditions 
maj subside and have only a few focal signs 
which mar charactenze the whole condition of 
chronic cctasis Following this there is often 
liciling, and then a recurrence which tlie phv- 
sician usually thinks of as a new infection un- 
less ho understands tlie tnic nature of the 
cioliilion of bronchiectasis These so called 

new infections" show the same clinical pic- 
tiin, and art rcalh onh a "flare up" of the old 
grave infection The lesions arc usuallj in- 
sidious and progressive Manifestations of 


factory, but injection of iodized poppy-seed oil 
into the bronchi through a nasal catheter fol- 
lowed by a roentgen exammation, will show 
ev'en the v^ery early cases Several reproduc- 
tions of roentgenograms lUustratmg these ob- 
servations are shown The second method is 
the bronchoscopic exammation A figure is 
shown which demonstrates the vanous steps m 
passing the scope Bronchoscopy is also of use 
in givmg valuable information concermng the 
condition of the mucosa, anatomical structure, 
anomalies and abnormalities, and of the pres- 
ence or absence of neoplasms 

In treatment, the author feels that bronchos- 
copy IS the treatment of choice, espeaally m 
early cases It is palliative and often curative, 
havnng another adv antage of bemg practically 
without nsk Lobectomy, progressive exer- 
cises, and collapse therapy hav^e very limited 
mdications 

A bibliography of ISl references, while not 
complete as the author states, lists many 
important articles, and may at least be con- 
sidered as representativ e of the literature upon 
this subject 

Harold Waltz, jM D 




* AVJXV.A uxvoo, 

TiONS, AND Sprains John Albert K 
B S , M D , Clinical Professor of Orthope 
Surgerv, Washington University School 
Medicine, Associate Surgeon, Ban 
Children s, and Jewish Hospitals, 
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EXAIMINATIONS BY AMERICAN BOARD 
OF RADIOLOGY 

All radiologists wishing to take the exami- 
nation of the Amencan Board of Radiology 
should present themselves for that purpose 
at the Annual Meetmg of the Radiological 
Soaety of North Amenca, in Memphis The 
exact dates and details may be learned fay 
apphcation to the Secretary of the Board, 
B R Kirklin, M D , Mayo Chmc, Rochester, 
Mmn , and no time should be lost m gettmg 
m touch with him 


COMMUNICATION 

mNNESOTA RADIOLOGICAL SOCIETY 

The annual meetmg of the IVLinnesota Radio- 
logical Soaety was held m connection with 
the meetmg of the Minnesota State Medical 
Assoaation m Duluth, Minnesota, Julv 16, 
1934 The following program was presented 


Cholecystographic Findings m a Senes of 
Cases Operated Upon Edward Schons, 
M D , St Paul 

Osteomyehtis of the Spine, with Case Re- 
ports J R McNutt, M D , Duluth 
The Radiation Therapy of Carcinoma of the 
Lip C 0 Hansen, M D , Minneapohs 
A Roentgenologic Consideration of the 
Normal Colon H M Weber, MD, 
Rochester 

The Roentgen Diagnosis of Placenta Prena 
W H Ude, M D , Minneapolis 

Election of officers for the commg year 
resulted as follows Prestdenl, Robert G 
AJhson, MD, Minneapohs, Vice-president, 
Eugene T Leddy, M D , Rochester, Secretar) 
Treasurer, Leo G Rigler, M D , Minneapohs 
The Russell Carman Memorial Lecture was 
maugurated at this meetmg before the general 
assembly of the Minnesota State Medical 
Assoaation Donald C Balfour, M D , of 
Rochester, delivered a splendid address on the 
hfe of Dr Russell D Carman and his contnbu 
tions to radiology B R Kirklm, M D , intro- 
duced A. B Moore, M D , of Washington, 
D C , who presented an address on 'The Func- 
tion of the Roentgenologists m the Diagnosis of 
Abdo min al Conditions ” A similar lecture will 
be given each year at the meetmg of the Minne 
sota State Medical Assoaation 
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THE FOLLOWING ABSTRACTORS HAVE CONTRIBUTED TO THIS ISSUE 

J N An 6, M D , of New Orleans Hans A Jarre, M D . of Detroit, Mich 

J E Habbe, M D , of Milwaukee, Wis Ernst A Pohle, M D , Ph D , of Madison, Wis 


CONTENTS OF ABSTRACTS IN THIS ISSUE, LISTED ALPHABETICALLY BY AUTHORS 


Albright, F , Bloomberg, E , Castleman B , 
and CmiRCHiLL, E D Hyperparathyroidism 
Due to Diffuse Hyperplasia of All Para- 
thyroid Glands Rather than Adenoma of 
One (Climcal Study of Three Such Cases ) 646 
Bishop, Paul A , and Roesler, Hugo The 
Roentgenologic Diagnosis of Intracardiac 


Caloficatious 644 

Bloomberg, E with Albright, F 646 

Bolaffio M The Selective Treatment of Car- 
anoma of the Cervix 650 

Boyd, Douglas Knee-jomt Yisualization A 

Roentgenographic Study with lopax 645 
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1 ELSFNREiCH P The Rocntgcn Diagnosis of 
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Grinberg, N a , with Dubowyi, E D 646 
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Hoyt, L H with Goodall, H W 648 

Hsieh C K , Miltner, Leo J , and Chang, C P 
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Louis, and H Earle Conovell, M D , 
F^CS, Orthopedic Surgeon for the 
Tennessee Coal, Iron and Railroad Com- 
pany, Birmingham, Alabama, Orthopedic 
Chief of the Traumatic and Orthopedic 
Services of the Employees’ Hospital, Fau- 
field, Alabama, member of the Fracture 
Committee of the Amencan College of 
Surgeons, and the Adnsory Editorial Staff 
of “Journal of Bone and Joint Surgery ’’ 
A volume of 1,164 pages, with 1,165 illustra- 
tions Pubhshed by C V Mosby Com- 
pany, St Louis, 1934 Pnce, $15 00 


The authors have produced a volume which 
covers the more modem methods of treatment 
of fractures of all t3T3es as well as some of the 
older methods Their selection of material has 
been excellent and it is obviously collected 
from a wide expenence in handlmg fractures m 
an up-to-date way It is well orgamzed and 
the matenal is presented m a clear and read- 
able manner The illustrations are well se- 
lected and m most mstances adequately por- 
tray what the authors wish to convey For 
the most part the treatment is well descnbed 
as to all the satisfactory methods m use at the 
present time 

The references to the literature are m many 
cases madequate and m some cases, we beheve, 
misleading This is perhaps of relatively little 
importance, and yet, m a reference book of this 
type, an adequate bibliography, well compded, 
IS a great help 

The authors have attempted to cover the 
causes and treatment of the mdustnal lame 
back, though we have faded to find any men- 
tion of the mtervertebral discs m these cases 
We beheve their importance is worthy of more 
attention Whde the authors mention frac- 
tures of the articular facets they have not 
stressed the importance of traumatic arthntis 
of these facets m the production of lumbosacral 
pam with or without sciatica In another 
chapter they state that fractures of the sternum 
are rare This we question, at least we beheve 
that they are not so rare as mdicated We 
beheve too that more emphasis should be 
placed on prophylactic admmistration of anti- 
gas serum than is found m the text 


In reviewmg the work, howeier, it seems to 
have as few Or fewer shortcomings than most 
such texts and it is modem and othenvise 
complete and should be m the hands of e\ erj 
one mterested m the treatment of fractures 


La NfiGATTVATION fiLECTRIQUE By P 
Aubourg, Electro-radiologist of the Beaujou 
Hospital, C LAViiiE, and P Le Go A 
volume of 146 pages Masson et Cie , 
Pans, 1934 Pnce, 20 francs 


This monograph gives an account of the 
theoretical considerations leadmg to the con 
struction of an apparatus called “electropul 
sator” by C Lavdle, with a prehmmar) report 
concermng its chmcal usefulness No dia- 
grams of the machme are shown in the tevt 
but it is stated that the type of electncity 
produced has not been employed before Its 
three characteristics are set forth by the 
authors Extremely small doses of current 
can be applied, it is possible to measure then 
order of magmtude with laboratorj^ apparatus 
Only the negative pole is utilized, therefore, the 
name of the procedure as well as the title of the 
book "N^gativation Electnque ’’ The pulsa- 
tions are modulated, t e , the ratio between the 
length of an impulse and the penod between 
impulses IS of the order of 1 9 
After an experimental study of the reflexes 
which may be produced by this new current the 
authors used it clmically with encouraging 
results m post-traumatic pain, in neuralgia and 
neuntis, m pamful scars, and m glycosuna 
The techmcal data were usually as follows 9- 
12 volts, 70 mterruptions per second It is 
mterestmg to note that, for instance, a stomach 
which usually emptied m six hours, emptied in 
one and a half hours if this new current was 
applied to the seventh cervical segment of the 
spme The frequency of the contractions ivas 
not changed but their strength seemed con- 
siderably augmented The authors also state 
that ‘ m spite of the small quantities of electri- 
cal energy delivered by the apparatus, its 
therapeutic use can be compared to that of a 
powerful modifier of cellular metabolism 

E A P 
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valves and descnbe the radiographic technic used to 
visualize the lesion 

The patient was a mamed woman, aged 52 years, 
who coraplamed of occasional pains m the sternal 
region of twenty years' duration Giddiness and short- 
ness of breath at times also were noted by the patient 
Physical examination revealed slight enlargement of 
the heart, a systohe thnll m the second right inter- 
costal space, an apical systohe murmur and a famt 
diastolic murmur along the left border of the sternum 
The radial and brachial artenes were thickened The 
blood pressure was 170/130 mm Hg and the pulse 
rate was 68 The blood Wassermann reaction was 
negative The clmical diagnosis was aortic stenosis 
with artcnosclerosis and hypertension 

Fluoroscopy revealed evidence of enlargement of the 
aortic arch With the patient in a semi-obhque posi- 
tion a well marked comma shaped area of calcification 
was visible in the position of the aortic valve The 
upper portion of the shadow appeared fixed and the 
lower end moved about a centimeter at each cardiac 
impulse The shadow was noted m both obhque 
positions and also in the left lateral position 

In order to visualize calcification m the heart valves 
the authors advise adequate accommodation of the 
eyes and the use of a sufficiently small diaphragm 
The radiographic demonstration is more difficult be- 
cause of movement A high milharapcrage, a small 
cone, and a ver> short exposure time are suggested 

J N ANfi, M D 


Interatrial Septal Defect H Rocsler Arch Int. 
Med , September 1934, 54, 339-380 
A case is reported which illustrates the chnical and 
anatomic peculiantics of mtcratnal septal defects 
Sixty two cases have been reviewed, mcludmg the 
author s All of the cases of small defects or complete 
absence of the mtcratnal septum and combmations 
with palcncj of the ductus arteriosus pulmonary 
stenosis intcrvcntncular septal defect, and a high 
grade of coarctation of the aorta hax’e been excluded 
In at least three fourths of all the cases i-alvular 
lesions were found which aficeted predominantl> the 
mitral onficc Subacute bacterial endocarditis did 
not occur, chronic pencardial disease crossed embolism 
and luticrculosis of the lungs occurred rarcl> 

The roentgenologic findings were those of a large 
heart \arying m shape from oval to globular, and ex- 
tending as a rule, toward the left The pulmonary 
conus and artery projected far to the left and upward 
and forward The branches of the pulmonary artery 
(the hill ) at times showad increased pulsations and 
wen sharply defined and enlarged Lack of knowledge 
of the roentgenologic picture led to the erroneous diag 
noses of mediastinal tumor or tuberculosis The aortic 
kaiol) was small— at times invasiblc Other conditions 
which caused pulmonary dilatation and narroivncss or 
absence of the aortic knob, wore givam 
Ihe intcnestuig finding from the electrocardiographic 
study eras the presence as a rule of only a moderate 


degree of axis deviation to the nght Enormous dila- 
tation of the right side of the heart with comparatively 
moderate hypertrophy did not cause a high degree of 
right axis deviation m the electrocardiogram 

H A Jarre, M D 


Coarctation or Congemtal Stenosis of the Aorta 
Ehzabeth Foley Taylor Bntish Jour Radiol , August, 
1934, 7, 452-462 

Coarctation or congenital stenosis of the aorta m the 
region of the ductus arteriosus may be divided mto the 
“infantile” and "adult” types In the "mfantile” type 
the aorta is narrowed where the ductus arteriosus 
joms this vessel The ‘ adult” type, m which there is 
complete stenosis or extreme narrowing, was desenbed 
in 1828 and 1844 as postmortem curiosities At the 
present time, this condition is recogmzed as a cimical 
entity which can be diagnosed radiologically 

Adult coarctation may produce no symptoms as long 
as the collateral cuculation is suffiaent to supply the 
needs of the body However, with weakening of the 
myocardium as a result of mtercurrent infection or 
increase in the hypertension m the upper parts of the 
body as a result of excessive muscular stram the condi- 
tion may become evident between the ages of twenty 
and forty years 

Well-estabhshed cases of coarctation of the aorta may- 
be recognized clmically In the more obscure cases 
the radiological exammation is considered of definite 
■value m the diagnosis The radiological findmgs m this 
condition are as follows (1) In 75 per cent of the 
cases there is hypertrophy of the left ventncle, (2) the 
aortic knob is absent, (3) over 50 per cent of the cases 
show aneurysmal dilatation of the first portion of the 
aortic arch, (4) erosion of the under surfaces of the nbs 
IS noted m nearly all cases, (5) the bifurcation of the 
trachea is noted ‘ pencilled out” m the left obhque posi- 
tion due to the absence of the aortic shadow 

J N An±, M D 

KNEE JOINT 

The Roentgen Diagnosis of Old Injury to the Cru- 
ciate Ligament of the Knee Joint F Felsenrcich 
Fortschr a d Geb der ROntgenstrahlen, April, 1934, 
49, 341-340 

This paper is a careful roentgenologic study of the 
joint space at the knee and particularly the mtercon- 
dylar eminences of the tibia In an appreciable num- 
ber of patients who have sustained injury to the knee 
joint one can later on detect evidence of trauma to the 
cruciate ligaments by changes m these intercondylar 
eminences and the adjacent fossa:, which represent 
chiefly proliferation of bone as an expression of the 
iocahzcd deforming ostco-arthntis Such demonstra- 
tions seem to be of considerable judicial value 

H A Jarre, M d 


Knee joint F isualization A Rocntgenographic Study 
inth lopax Douglas Boyd Jour Bone and Jomt 
Surg , July , 1934, 16, G71-C80 
The author studied the x ray appearance of the vnsu- 
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Chronic Idiopathic Steatorrhea Roentgenologic 
Observations A. M SneU and John D Camp Arch 
Int. Med , April, 1934, 53, 615-629 
In this condition there are present deficient di- 
gestion and absorption of fat which may be attributed 
to some pancreatic disorder or to some mtnnsic lesion 
of the duodenum or jejunum The few avadable ob- 
servations made at necropsy m these cases tend to sub 
stantiate this view In cases reported by Whipple 
there were extensive deposits of neutral fat and fatty 
acids m the mtestmal mucosa and m the mesentery 
and retropentoneal lymph nodes Chrome passive 
congestion and cloudy swelhng of the viscera were also 
noted In a case reported by Salvesen was found 
atrophy of the pancreas and spleen as well as par- 
enchymatous degeneration of the hver Such obser- 
vations were also confirmed by other writers 

On the basis of these anatomic observations it would 
appear that, in certam cases at least it should be pos- 
sible to demonstrate roentgenologically evidence of 
disease m the upper part of the mtestmal tract, and 
certam changes have been noted m three of the seven 
cases reported The roentgenologic findmgs consisted 
of delayed motihty and alterations m the mucosal re- 
hef of the small mtestme, especially the jejunum, pro- 
ducing a smoothmg of the contours of the lumen, ob- 
literation of the usual markings of the valvulte conm 
ventes, and clumping of the banum m elongated masses 
These roentgenologic findmgs suggested an mfiamma- 
tory condition with edema of the mucosa and infiltra- 
tion of the walls mvolvmg especially the small mtes- 
tme and occasionally the stomach, duodenum, and 
colon The regression of the changes comcident with 
the improvement m the clmical symptoms, and m- 
flammatory changes described at necropsy m similar 
cases would seem to substantiate the correctness of 
the observabons It is not held that these roentgen- 
ologic observabons are charactensbc only of chrome 
idiopathic steatorrhea, smee they may occur m vary 
mg degrees of any acute inflammatory condibon of the 
mtestmal tract Their presence however constitutes 
tangible evidence durmg life of alterabons m the gastro 
mtestmal tract which has been suspected chmcally 
and found at necropsy m idiopathic steatorrhea 
This paper and the disease syndrome it desenbes 
IS important to the roentgenologist because it throws 
additional light on diseases of disturbed rameral 
metabohsm In conneebon with the paper it is noted 
that three of seven cases discussed presented changes 
m the skeletal system especially one case of osteoporo 
sis and a second case with marked osteomalacia m- 
cludmg deformibes of the pelms and long bones and 
pseudo-fractures 

From the anatomic physiologic and roentgenologic 
evidence presented it is apparent that the clmical syn 
drome of idiopathic steatorrhea with tetany may be 
produced by an mflammatoiy or atrophic lesion of the 
upper mtestmal segments The element of defecbie 
absorpbon of fat, mmeral salts and mtamms maj 
be secondary to such lesions The condibon undoubt 
cdly does not consbtute a clmical enbty The same 


clmical phenomena have been encountered m tropical 
sprue, nhich, at recent studies seem to mdicate maj 
be a deficiency disease approximatmg m some respects 
pninar> anemia 

H A Jarre, M D 

GENITO-URINARY TRACT (DIAGNOSIS) 

The Diagnosbc Significance of Pyelovenous Reflux. 
R Tdppner Fortschr a d Geb d Rantgensfrahlen, 
September, 1934 SO, 281-286 

Two cases of so-called pyelovenous reflux arc re 
ported No pathognomomc sigmficance is attached 
to such observations beyond the mdicabon of a patho- 
logically increased pressure m the renal pelvis which 
might have been produced by spasm ureteral occlusion, 
or faulty mjeebon 

H A Jarre, hi D 
HEART AND VASCULAR SYSTEM 

The Roentgenologic Diagnosis of Intracardiac Calcifi 
cabons Paul A Bishop and Hugo Roesler Am 
Jour Roentgenol and Rad Ther January 1934, 31, 
1-15 

Calcareous deposits m some porbon of the heart are 
rather common in mdividuals over fifty years of age 
but are often only microscopically visible, or are so 
scattered as to escape detection by both ordinary and 
special roentgen exanunabon WTien readily visible 
with the naked eye, they may then often be success 
fully studied in wro or postmortem by appropriate 
roentgenologic methods In the authors’ arbcic the 
term mtracardiac calcificabon” is restricted to calafi 
cabon of the left annulus fibrosis and mitral and aortic 
valves Roentgenoscopy is an important part of the 
study for the character and extent of the movements of 
these areas of calcificabon and is very helpful m deter 
mmmg their structural locabon An elliptical "danc 
mg” or jerkmg" motion, varymg m speed and cover 
mg a distance of 0 8 to 1 5 era , is described as character 
isbc It IS the authors behef that such changes are 
more often on a degenerabve rather than an mflamma 
tory basis (fatty degenerabon necrosis, atheroma cal 
cificabon), of the skeletal connective bssue of the 
heart which is mterposed between atna and venbicles 
and serves for insertion of atrioventricular valies 
aorta and pulmonary artery 

For radiographic demonstrabon a Rotalix tube is 
preferred which allows rapid exposure and gii’cs fine 
detail The pre- and postmortem radiographic ap- 
pearances of the three cases reported arc included in the 
illustrations 

J E Hadde M D 


Radiography of Calcification m Cardiac \abcs dur 
mg Life J \ Sparks and Courtenay Evans Bntish 
Jour Radiol August 1934 7,463-460 

The authors discuss the clinical examination and 
radiologic demonstration of calcification in the heart 



ABSTRACTS OF CURRENT LITERATURE 


647 


complete cntical review of the literature concerning 
the subject In this review it is especially piointed 
out that m older reports quite frequently a differentia- 
tion between the effects of irradiation and primary 
disease for which irradiation was employed is not pos- 
sible, that furthermore, dosimetric data frequently are 
quite defective A case is then reported of true Iimi 
tation of growth of bone by roentgen irradiation m 
early youth, producing simultaneously marked failure 
of development of the female mammary gland This 
case IS particularly remarkable because it demonstrates 
clearlj limitation of bony growth by roentgen irradia- 
tion without primary underlymg bony disease. It is 
pointed out in the paper, furthermore, that dunng ir- 
radiation of young children the possibility of the pro- 
duction of defective growth must be kept in mmd and 
that particular caution is necessary with the dosage 
to be applied One must be particularly cautious with 
indications for x-ray therapy dunng the first three 
j'ears of life, though in serious conditions well directed 
roentgen treatment even with heavy dosage, may be 
come necessary to save a child s life at the nsk of later 
deformity 

H A Jarre, M D 
THE SKULL (DIAGNOSIS) 

Deformation of the Sella Turcica m Tumors of the 
Middle Cranial Fossa Karl Komblum Am Jour 
Roentgenol and Rad Ther , January, 1934, 31, 23-30 
Usmg a previously suggested classification of intra- 
cranial newgrowths not ansmg from within the pituitary 
fossa, into the three groups, (a) suprasellar, (b) para- 
sellar, (c) metaseUar, the writer reviews 40 venfied 
cases of tumor occurnng m the middle cramal fossa 
(parasellar), to determine the frequency of suffiaently 
characteristic sella changes to correctly classify them 
as falluig mto the parasellar group Thirty-four (or 
85 per cent) of the senes showed sellar deformation 
while only 12 cases (or 30 per cent) showed other roent 
gcnologic signs of tumor (most commonly calcification) 
Sellar changes most commonly seen m the parasellar 
group are (1) erosion of dorsum manifested by in- 
distinctness of structure (2) intact but mdistmct 
posicnor cliiioids, (3) slight enlargement of the fossa 
(often onlj lop hmits of normal), these erosive changes 
being regularly unilateral and often best demonstrated 
b> films taken with the head m a position slightly 
oblique from the true lateral 

The most helpful smglc clmical finding taken m 
conjunction with the abov'c-descnbcd \ raj changes, 
IS a honionjmious hemianopsia, with a varymg degree of 
motor weakness 

J C Hadde M D 
THE SPINE 

Non tulicrailous Infections of the Spine Anwtage 
Wiiliinn and Rajmond W' Lems Jour Bone and 
Joml Surg Julj, 1^34 16, 5S7-S93 

\\ Ink tiilicrculosis and chrome osteo artlintis of the 
spine iimj 1 h rccogmrcd bj ihcir rocnlgcnograpbic ap 
pinnnci other known tj-pes of infection of the spmc 


such as osteomyelitis, tjqihoid arthntis, syphilis, Neis- 
senan mfection, fungus infections, imdulant fever, and 
unclassified infectious arthritis are differentiated 
roentgenographically and dimcally only with difficulty 
and uncertamty The authors repiort a senes of four 
cases of such non-tuberculous spme infections 

Case 1, a woman of middle age, presented a history of 
on abrupt onset of pain in the back eighteen months 
before For the next four to seven weeks she was ill 
with what was called mtestmal influenza Although 
she enjoyed some comfort after the subsidence of her 
mtestmal condition, for several months, foUowmg a 
motor tnp, she agam expenenced pam and stiffness in 
the back, which increased in seventy Under general 
anesthesia, her spme was placed m proper alignment 
and a plaster jacket was apphed About two years 
followmg this treatment roentgenograms revealed a 
destruction of the discs between the second and the 
third and also between the fourth and the fifth lumbar 
vertebral bodies, with bony bndgmg between the ad- 
jacent margins of these vertebras This case was be- 
heved to belong to the class of infectious arthritis, 
following intestinal influenza or to the osteomyelitis 


group 

Case 2, a woman, aged 29 years, complained of pam 
in the dorsal region of one year’s duration There was 
no history of injury Roentgenographic examination 
showed narrowing of the intervertebral disc between 
the fifth and sixth dorsal vertebral bodies The most 
hkely diagnosis of this case was believed to be un- 
classified infectious arthritis 

Case 3, a man, aged 20 years, complamcd of pain m 
the lumbosacral region of two months’ duration 
There was no known etiology e.\cept over-exertion 
brought about by lifting stones at a summer camp No 
constitutional symptoms were noted Roentgeno- 
graphic examination showed a rounded area of bone de- 
struction and bone production at the superior antenor 
margin of the body of the third lumbar vertebra with 
considerable narrowing of the disc between the second 
and third vertebral bodies A plaster jacket was ap- 
plied and examination one year later shoved a filling 
in with new bone of the area of bone destruction in the 
third lumbar body This case was believed to be a 
case of lov -grade pyogenic abscess of a vertebral body 
mlh involvement of the intervertebral disc 

Case 4, a man, aged 22 years, presented a history of 
four dischargmg sinuses in the follovmg locations 
Left grom, lumbosacral region, over the right hip, and 
over the right sacro-iliac region Eight years previ- 
ous!} he had had manj boils His illness began mth 
high temperature and severe pam m the small of the 
back Repeated smears, cultures, and gumea-pig 
inoculations failed to reveal the presence of tubcrculo 
sis X raj examination after injection of the sinuses 
v^th a 12 per cent solution of sodium iodide showed 
that the sinuses led down to the nght fifth transverse 

TtTT t'x: fourth and 

fifth lumbar vertebr-e Narroinug of the interverte- 
bral disc between the fourth and fifth bodies with 
roughening of the adjacent surfaces of the bodies and 
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alized knee-jomts of seven patients after the injection 
of the articular spaces with lopax soluUon Michaghs 
m 1931, employed lopax in a smular study However, 
his patients were kept m bed. under observaUon, for 
one or two days, whereas, the author’s senes con- 
sisted of ambulatory patients only 

In this study the patients were taken directly to the 
x-ray department without premous preparation The 
solution used was an autoclaved 30 per cent lopax, 
dissolved m 0 5 per cent novocam The mjection was 
made with surgical asceptic technic directly mto the 
suprapatellar pouch, from the lateral aspect of the 
jomt at the level of the supenor border of the patella 
If effusion was present, this fluid was first aspuated 
before the mjection If no flmd was present m the 
jomt, salt solution was first mjected and withdrawn to 
make certam of the position of the needle, after which 
the lopax solution was mjected Roentgenograms 
were then taken The leg was then mampulated 
through Its full range of motion and additional films 
were made with the leg m flexion After the roent- 
genograms had been taken os much of the solution as 
possible was withdrawn The puncture site was then 
dressed and an elastic bandage was placed over the 
joint Rest m bed for a penod of 48 hours and heat 
to the jomt was prescnbed It was determined that 
from 26 to 36 c c of the solution was sufficient for good 
shadows 

The following conditions of the knee jomt were 
studied by this method villous synovitis, hyper- 
trophic arthntis, Charcot jomt, infectious arthntis and 
pophteal bursitis No unfavorable reactions were 
noted m any case Of interest also is the fact that 
three patients were reheved of previous jomt pam and 
effusion 

It IS believed that with further study of the x-ray 


cmm and phosphorus were not given, but veij hrge 
amounts were excreted by patients for whom these 
values were determmed 

The histologic structure of the glands m these pa 
tients differed markedly from that m 16 cases from the 
dime m whom only solitary parathjToid enlargements 
were present. The distmctive features were the uni 
formtty of structure, the enormous size of the cells, the 
extreme clearness of the cytoplasm, and the tendency 
to glandular formation 

A distmction is made between parathjToid hjper 
plasia with hyperparathyroidism and compensator} 
hyperplasia of the parathyroid glands An analogy 
between the former and exophthalmic goiter is made. 

Hyperplasia of the parathyroid glands with hjper 
paratbyroidism is considered a disease entitj 

The surgical treatment of parathyroid hyperplasia 
with hyperparathyroidism brmgs up some interesting 
questions Thus removal of two enlarged glands in 
one of these patients was without effect on the scrum 
calcium and morganic phosphorus levels Even with 
removal of sufficient tissue to alter the blood chemistry 
satisfactorily, the condition is apt to recur It is still 
undecided whether this condition can be handled bj 
surgical means 

A review of 101 cases of byperparatbyroidism re 
vealed 17 cases, includmg these three, in which there 
were multiple parathyroid enlargements Several 
are undoubtedly similar to the ones here reported 
The records of the cases of multiple parathyroid tu 
mors have abundant arcumsfantial evidence in them 
to suggest that the pitmtary gland is mcriminated 
The cause of the hyperplasia is probably a parathyroid 
stimulatmg factor, possibly the one of the anterior lobe 
of the pitmtary desenbed by Hertz and Kranes 

H A Jarre, M D 


appearance of the visualized knee jomt this method 
will prove of diagnostic value and that it may even 
yield therapeutic results The procedure was without 
danger as used by the author and, while the solution 
produced a hyperemia of the synovial membrane, no 
cellular exudate was observed 

J N Aut, M D 


PARATHYROIDISM 


Hyperparathyroidism Due to Diffuse Hyperplasia 
of All Parathyroid Glands Rather Than Adenoma of 
One (Chnical Studies of Three Such Cases) F 
Alhnght, E Bloomberg, B CasUeman. and E D 
Chmxhill Arch Int. Med, September 1934 54, 


316-329 

Three patients with clmical hyperparathjTOidism 
were found at operation to have multiple parathyroid 
enlargements considered to represent hyperplasia o 
aU parathyroid tissue The authors state that they at- 
tach no significance to the fact that none of their three 
pauents had bone disease They consider this a cora- 
pheauon of the disease dependent on duraUon de^, 
and dietary habits rather than a nccessao feature 
The metabolic findmgs were typical of hyperparathy- 
roidism The data for the unnarj excretion of cal- 


RADIATJON EFFECTS 

The Effects of Roentgen Irradiation upon Corners 
and Excretors of Diphtheria Bacilli E D Dubowya 
N A Grmberg M T Frodan, and O W Gcfter 
Fortschr a d Geb d R6ntgenstrahlcn, September, 
1934, 50, 294-299 

Irradiation of the pharyn.\ and tonsils with from 
20 to 35 per cent of an erythema dose at 210 K V , 
0 05 mm alummum, is reported to have rendered 
most of these individuals free from bacilh withm a 
week s tune 

(The paper undoubtedly is open to much discussion 
and cnticism m spite of quotations from scvTiral 
American authors — -Hickeyf ’Cnthcrbee, and others ) 

H A Jarre, M D 

ROENTGEN-RAY THERAPY 

Concernmg Disturbance of Bony Growth and Re 
tardaUon of Development of the Female Mammary 
Gland as a Result of Roentgen Irradiation during In 
fancy and Childhood G F Hacmsch Fortschr a 
d Gcb der ROntgcnstrahlen July 1034 50, 78-80 
This paper by the well knoivn author first gives a 



ABSTRACTS OF CURRENT LITERATURE 


647 


complete cntical review of the literature concerning 
the subject In this review it is especially pointed 
out that in older reports quite frequently a differentia- 
tion between the effects of irradiation and primary 
disease for which irradiation was employed is not pos- 
sible, that furthermore, dosimetnc data frequently are 
quite defective A case is then reported of true limi- 
tation of growth of bone by roentgen irradiation in 
early youth, produemg simultaneously marked failure 
of development of the female mammary gland This 
case is particularly remarkable because it demonstrates 
clearly Imutation of bony growth by roentgen irradia- 
tion inthout primary underlymg bony disease It is 
pointed out in the paper, furthermore, that dunng ir- 
radiation of young children the possibility of the pro 
duction of defective growth must be kept m mmd and 
that particular caution is necessary with the dosage 
to be applied One must be particularly cautious with 
indications for x ray therapy durmg the first three 
years of life, though m senous conditions weU directed 
roentgen treatment, even with heavy dosage, may be- 
come necessary to save a child’s life at the risk of later 
defonnity 

H A JARKE MD 

THE SKULL (DIAGNOSIS) 

Deformation of the Sella Turcica m Tumors of the 
Middle Cranial Fossa Karl Komblura Am Jour 
Roentgenol and Rad Ther January, 1934, 31, 23-30 
Using a previously suggested classification of mtra- 
cranial neivgroivths not arismg from inthm the pituitary 
fossa, into the three groups, (a) suprasellar, (b) para- 
sellar, (c) metasellar, the ivriter reviews 40 venfied 
cases of tumor occurring in the middle cranial fossa 
(parasellar), to determme the frequency of sufficiently 
characteristic sella changes to correctly classify them 
as falling mto the parasellar group Thirty four (or 
85 per cent) of the senes showed sellar deformation 
while onl> 12 cases (or 30 per cent) showed other roent 
gcnologic signs of tumor (most commonly calcification) 
Sellar changes most commonly seen m the parasellar 
group are (1) erosion of dorsum manifested by in- 
distinctness of structure, (2) mtact but mdistmct 
postenor clinoids (3) slight enlargement of the fossa 
(often onlj top limits of normal), these erosiTC changes 
licing regularly unilateral and often best demonstrated 
bj films taken with the head m a position slightly 
oblique from the true lateral 

The most helpful smgle clinical finding taken m 
conjunction with the above described \ m> changes, 
IS a homonymous hemianopsia, with a smiy mg degree of 
motor wenkness 

J E Hadbe, M D 
THE SPINE 

Non tulKrculous Infections of the Spine Armitagc 
hitman and Rnj-mond W’ Lewis Jour Bone and 
lomt Surg, Jul), 1934 Id, 5S7-593 
ViTiilc tnlicrnilosis and chronic ostco artlintis of the 
spine imj I>e recognized bj their rocnlgenographic ap 
prarmre, oilier kmoim li-pts of infection of the spine 


such as osteomyelitis, typhoid arthritis, syphilis, Neis- 
senan infection, fungus infections, undulant fever, and 
unclassified infectious arthritis are differentiated 
roentgenographically and clmically only with difficulty 
and uncertamty The authors report a senes of four 
cases of such non tuberculous spme infections 

Case 1, a woman of middle age, presented a history of 
an abrupt onset of pam m the back eighteen months 
before For the next four to seven weeks she was ill 
with what was called mtestmal influenza Although 
she enjoyed some comfort after the subsidence of her 
mtestmal condition, for several months, following a 
motor trip, she agam expenenced pain and stiffness in 
the back, which mcreased in seventy Under general 
anesthesia, her spine was placed m proper abgnment 
and a plaster jacket was apphed About two years 
following this treatment roentgenograms revealed a 
destruction of the discs between the second and the 
third and also between the fourth and the fifth lumbar 
vertebral bodies, ivith bony bndging between the ad- 
jacent margins of these vertebne This case ivas be 
heved to belong to the class of mfectious arthritis, 
following mtestmal influenza or to the osteomyelitis 


group 

Case 2, a woman, aged 29 years, complained of pam 
m the dorsal region of one year’s duration There was 
no history of injury Roentgenographic exammation 
showed narrowing of the intervertebral disc between 
the fifth and sixth dorsal vertebral bodies The most 
likely diagnosis of this case was believed to be un 
classified mfectious arthritis 

Case 3, a man, aged 20 years, complained of pam m 
the lumbosacral region of two months’ duration 
There was no known etiology except over-exertion 
brought about by lifting stones at a summer camp No 
constitutional symptoms were noted Roentgeno- 
graphic examination showed a rounded area of bone de- 
struction and bone production at the superior anterior 
margin of the body of the thud lumbar vertebra, with 
considerable narroiving of the disc between the second 
and thud vertebral bodies A plaster jacket was ap- 
phed and examination one year later showed a filling 
in with new bone of the area of bone destruction in the 
thud lumbar body This case ivas believed to be a 
case of Ion grade pyogenic abscess of a vertebral body 
ivith involvement of the intervertebral disc 

Case 4 a man, aged 22 > cars, presented a history of 
four dischargmg sinuses in the folloiving locations 
Left groin, lumbosacral region over the right hip, and 
oicr the right sacro iliac region Eight years pretn- 
ouslj he had had manj boils His illness began mth 
high temperature and scxerc pam m the small of the 
back Repeated smears cultures and guuiea pig 
inoculations failed to reveal the presence of tuberculo- 
sis X raj exammation after injection of the sinuses 
vnth a 12 per cent solution of sodium iodide showed 
that the sinuses led down to the right fifth iransv-crsc 

the fourth and 

fifth lumbar vcrtchr-e Narrowing of the interverte- 
bral disc between the fourth and fifth bodies with 
roughening of the adjacent surfaces of the bodies and 
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erosioa of the nght transverse process of the fifth lum- 
bar vertebra with sequestrum formation were also 
noted Because of the exclusion of tuberculosis and the 
history of boils this case was beheved a chrome non- 
tuberculous osteomyelitis and arthritis of the spine 

J N AnS, Kf D 


Chrome Rheumatic Diseases of the Spme. J L 
Miller Arch Int Med , August, 1934, 54, 161-169 
The two types of chrome rheumatism seen m the ex- 
tremities may also affect the spme Rheumatoid ar- 
thritis of the spme may be followed by pathologic 
changes recognized as spondyhtis ankylopoietica The 
cause of the early and frequent mcidents of osteo-arthro- 
sis of the spme is discussed Extensive reference is 
made to the mi'estigations and pubhcations by German 
authors, especially G Schmorl and H Junghanns (In 
'Die gesunde imd kranke Wirbelsaule im Roentgen- 
bild,” Leipzig, Georg Thieme, 1932, where a complete 
bibhography on chronic rheumatisra of the spme may 
be found ) 

H A Jabjie, M D 

THE STOMACH 

Thoraac Stomach H W Goodall and L H Hoyt 
Arch Int Med , April, 1934, S3, 594r^l4 
Report of five cases, three of which earned the 
greater part of the stomach above the diaphragm, two 
only small cardiac segments The authors draw at- 
tention to the relative shortness of the esophagus, 
which configuration they consider to be of etiologic 
importance. The viewpomt of the wnters and their 
deductions are open to much cnticism 

H A Jarre, M D 

SYl^IPHYSIS PUBIS 

Adolescent Osteochondntis of the Symphy'sis Pubis, 
with a Consideration of the Normal Roentgenographic 
Changes m the Symphysis Pubis Michael Burmaa, 
Isaac Newton WcinUe, and Maunce J Langsam 
Jour Bone and Jomt Surg , July , 1934, Id, 649-657 
The authors report the case of a young man, 17 
years of age who was pinned between a slowly moving 
auto truck and a fence ExammaUon after the ac- 
cident revealed tenderness onlv over the lower part of 
the nght rectus abdominis and pyramidalis muscles 
No tenderness over the bonv parts of the symphysis 
pubis was noted The treatment consisted of rest m 
bed with an ice bag over the lower abdomen and m a 
penod of two weeks he was entirely symptom free 
He remamed entirely well until slightly o«r four 
months from his mjury at which time he expenenced a 
dull draggmg pam m the region of the symphysis 
pubis Roentgenographic e.\amination showed an 
uregular woolly appearance of the symphysis pubis 
with an e-xcess of the mammillation frequently noted 
at this penod The pam gradually disappeared under 
treatment, and about one month later stereoroent- 
genograms of the symphysis showed an ad\-ance m 
the disease process Although symptom free at this 


time treatment was continued Approximately fire 
months later the patient was exammed and stereo- 
roentgenograms at this time revealed that the sym 
physis was much smoother 
The authors studied the normal roentgenographic 
appearance of the symphysis pubis m a senes of 127 
patients, of both sexes and of various ages It was 
noted that in the xery young the symphysis is broad 
and flares outa ard above and below The ischio-pubic 
junction does not join until the age of four yxsirs 
While this region may show two or three areas of 
vacuolation, bordered by a hne of condensation, it is 
considered normal for this age penod and not a sign of 
osteochondntis From the tenth year on, the sym 
physis pubis often shows horizontal grooving or mamil- 
lation, which is more manifest m the earher years of 
the second decade Toward the age of twenty years, 
the edges of the symphysis pubis become smooth, are 
more vertically placed, and approach the adult type. 
In the third decade mammillation or groonng is no 
longer seen, and the symphysis measures about one 
eighth of an mch From 46 to 60 years of age the m- 
terspace of the symphysis is reduced and measures less 
than one-eighth of an mch From 60 to 75 years of 
age an mcrease m the lippmg and narrowing is noted 

J N ANfi, M D 

THORAX 

Roentgenological Exanimation of the Chest m Lateral 
Decubitus Samuel Brown Am Jour Roentgenol 
and Rad Ther , January, 1934, 31, 41-43 
The writer has tested the value of the chest ex 
animation m the lateral decubitus position (after the 
method of Rigler, desenbed by that author in 1931), 
and finds that m some mstances especially in cases m 
which there is considerable fluid present, the lateral 
decubitus position with the affected side up may afford 
valuable diagnostic mformation not found otherwise 
An esjiccially good e.xaraplc illustrated by the author 
was that of a case of endothehoma arising from the 
lower axilla, the tumor shadows being xusualizcd only 
in the lateral decubitus affected side up A simple 
apparatus for elevating the patient above the table 
and for supporting the cassette is described and iHus 
tinted 

J E Hadbb, M D 

TUBERCULOSIS OF BONES 

Tuberculosis of the Shaft of the Large Long Bones 
of the Extremities C K. Hsieh, Leo J MiUner, and 
C P Chang Jour Bone and Joint Surg July 1931 
16, 546-563 

Tuberculosis of the shaft of the large long bones of 
the extremities has been classified by the authors into 
four types according to the roentgenographic appear 
anee 

Type I or Tuberculous Pcnostitis ’ is considered 
the rarest form of shaft tuberculosis It is character- 
ized by a rarefied lamraated, pcnostcal proliferation 
with no inxohxuncnl of the underlying cortex 
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Type II IS known as the ‘ Solitary Tuberculous Ab 
scess (Brodie’s Type)” and consists of a single area of 
destruction, usually located centrally in or near the 
metaphysis While in the early stages no change is 
noted in the surrounding bone, in the later stages con- 
densation usually occurs around the penphery of the 
lesion and sequestra may be present Late in the 
course of the disease with involvement of the neigh- 
bormg bone by duect extension, it may be impossible 
to distmgmsh this type from Type III 
In Type III, or "Localized Tuberculous Osteomye- 
htis ” the mvolvement of the shaft is more extensive 
In the early stages of the disease, the medullary and 
cortical portions of the bone appear hazy, and scat- 
tered rarefied areas of destrucbon are noted Later a 
certam amount of mvolucrum may be noted which may 
be sunilar to that found m pyogenic osteomyehtis, es- 
pecially after the formation of sinuses and the addition 
of secondary infection 

Type rV, which is designated as "Massive Tubercu- 
lous Osteomyelitis,” shows m the early stages marked 
decalcification of the shaft usually with a fusiform 
swellmg of the periosteum and surroundmg soft tissue 
Since the circulation of the periosteum is not seriously 
mvolved laminated layers of mvolucrum may be seen 
after several weeks or months 

The authors noted m the senes of 20 cases which they 
report that m the majonty of these cases the onset was 
insidious and the course chrome Pam of a dull 
achmg character and muscle spasm were present for 
several days or weeks, following which soft-tissue 
swelhngs developed gradually A shght febnle reac- 
tion, general malaise, and a shght loss in weight were 
noted in these cases The abscesses were not usually 
of the "cold” type but formed duectly over the dis- 
eased areas of the bone and tended to rupture spontane- 
ously after several weeks This form of tuberculous 
mfection could be differentiated from pyogemc osteo- 
myelitis m that the onset was less acute, the pam less 
severe, and the febrile reaction was less pronounced 
It was found advisable m studymg this condition to 
obtain roentgenograms of the lungs m every case of 
tuberculosis of the bone, for it uas noted that patients 
with shaft tuberculosis and active pulmonary lesions 
did not usually respond favorably to treatment On 
the other hand, approximately 76 per cent of the un 
complicated cases of shaft tuberculosis responded 
favorably following tlie usual orthopedic care 

The treatment of the closed lesions consisted of the 
unroofing of the diseased area of the bone and the ex- 
cision of as much as possible of the diseased bone and 
soft tissue The open cases were treated in the same 
manner as the ordmar) case of osteomv clitis 

J N AnL, M D 

tumors (DIAGNOSIS) 

Osteoid tissue fonning Tumor Simulating \nnular 
Scqueslnim llcnrj Milch Jour Bone and Joint 
Siirg Julv 1934^ 16 ^ asi-dSS 


In 1930, Hitzrot reported the case of a woman who 
presented a pamful andswollenwnst which on roentgeno- 
graphic exammation revealed an unusual mvolvement 
of the carpal scaphoid The lesion appeared as a de- 
calcified area, containmg a very dense piece of bone. 
The entue area was surrounded by an annular shadow 
of sclerosed bone The author presents four addi- 
tioilal cases with similar history, dmical findmgs, 
roentgenographic exammation, and histologic study, 
and he beheves that all five cases should be classified 
as benign osteoblastic osteoid-tissue formmg tumors 
The characteristic findmgs m these cases were pam. 
swellmg, and roentgenographic evidence of mvolved 
bone. The pam is described as constant, of a dull, 
bonng character, worse at mght and after exertion 
The sweUmg is localized to the mvolved region Smee 
these signs are common to many conditions the roent- 
genogram alone is considered diagnostic of the lesion 
While the roentgenographic appearance may seem 
similar to that of an annular sequestrum lymg free in 
a cavity, closer observation shows that the lesion is 
made up of several parts In the early stages the cen- 
tral area is quite imiformly dense but m the later stages 
this central portion appears to be subdivided mto a 
penpheral annular zone of radio-opacity, surroundmg 
a central fighter area which may represent the site of 
tumor necrosis Beyond this central area there is 
noted an area of radiotranslucency which is trans- 
versed by radially arranged opaque stnations, which 
seem to mute the central area with the surroimdmg 
bone This is beheved to be the bone of the osteoid 
tissue which is relatively translucent to the x-rays 
The entue lesion may be sharply demarcated by a 
dense circular shadow from the normal bone or the 
surrounding tissues may reveal a reacbve process 
Although three of the five cases presented gave a 
history of trauma, because of the considerable vana- 
tion m the lapse of time foUowmg mjury as compared 
to the development of the lesion, the author is of the 
opmion that mjury is not related to the development 
of the tumor The treatment of this condition con- 
sists of the complete eradication of the tumor 

J N An*, M D 
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Results of Radiation Therapy m Caremoma of the 
Uterus Treated from 1926 to 1931 \V Dietench and 
A Edmger Strahlenthcrapie 1934 50, 567-565 
The authors compiled statistics of the results ob- 
tamed bj radiation therapy m uterme cancer A 
total of 237 cases treated from 1926 to 1931 could be 
traced Combined x ray and radium therapy appeared 
to be Uie most efficient method Usually a total of 
from 5 000 to 0 000 mgh was applied (10-15 mm 
brass) The distnbution of the screens of 10 mg each 
and the sittmgs depended on the needs of the mdividual 
^sc Rwntgcn technic lS0K.V,3-4ma 0 5 mm 
Cu HI L in Cu 0 9 mm , 40 cm F S D 10 X 15 or 
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20 X 20 cm field sue not more than 360 r (m air) per 
sitting, 1-2 fields per day, total of 600-720 r effective 
m the tumor Of the entire material 89 (or 37 59 per 
cent) ivere alive on Apnf 1, 1934 A senes of tables 
IS presented permitting an analysis of the results in 
more detail It is encouragmg to note that of 124 
inoperable carcmoraas of the cerm, treated by uradia- 
tion, 19 6 per cent ivere ahve at the tune of the report 
Thorough and prolonged follow up evammations of 
these patients are most essential 

Ernst A Pohle M D , Ph D 


The Primary Morbidity and Mortahty of Intensive 
Therapy of Carcmoma of the Cervix. Hemz Kirch 
boff and J DrencLbabn Strahlentherapie, 1934, SO, 
428-445 

The primary morbidity and mortahty was studied 
m 924 cases of carcmoma of the cervix observed durmg 
1922-83 401 cases were operated on, 459 cases treated 
by radium, and 64 were mcurable The pnmary mor 
tality of the radium cases was 3 9 per cent, no com 
phcations occurred m 60 3 per cent slight comphca 
tions m 34 4 per cent, and senous complications m 9.2 
per cent The primary mortahty of the operation 
amounted to 8 72 per cent with a higher mortahty of 
the Wertheim operation over the Schauta operation 
No complications occurred m 62 6 per cent, shght com- 
plications m 13.2 per cent, and severe comphcations m 
13 7 per cent A short paragraph is devoted to the 
precautions to be observed m order to avoid fistula 
Ernst A Pohle M D , Ph D 


The Selective Treatment of Carcmoma of the Cervix 
M Bolaffio Strahlentherapie, 1934 50, 566-575 
The author, who is professor of gynecology and ob- 


stetncs at the University of Modena (Italy) adiocates 
a combmation of operation and irradiation m the 
treatment of carcmoma of the cennx He feels that 
radical removal of the cervical growth offers the best 
guarantee for a permanent local cure. It is ncccssar>, 
however, to carefully select early cases or to reduce the 
sue of the mvolvement by pre-operative radium treat 
ment. Neither irradiation nor operabon guarantees 
the prevention of recurrence and distant metastases 
In cases m which operation is planned, not more than 
from 3 000 to 4,000 mgh should be apphed m the cemx 
In the moperable cases, doses up to 7,000 mgh applied 
withm one week are mdicated If these cases do not 
become operable withm one month, additional radium 
therapy may be given up to a total dose of 8,000 mgh , 
fractional roentgen therapy being applied m both 
mstances X ray therapy is also given after operation 
The author concludes that his prelimmary results of 
the combmed treatment, namely operation, pre 
operative radium therapy, and post-operative \ raj 
therapy are better than those of irradiation alone. 

Ernst A Pohle M D , Ph D 


Further Results of Radiation Therapy m Utenne 
Carcmoma Fnednch Voltz Strahlentherapie, 1934, 
50,576-578 

In 1931 the author published statistics showing the 
end results obtamed by radiation therapy m utenne 
carcmoma He presents now the same figures brought 
up to date. It may be mentioned that during 1927 and 
1928 316 women with carcmoma of the cervix were 
treated by irradiation, of whom 24 per cent were alive 
and well after five years In the same penod, 31 cases 
of carcmoma of the fundus were treated by irradiation 
1 1 of these bemg well five years later 

Ernst A Pohle, M D , Ph D 
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ANOMALIES OF THE COLON THEIR ROENTGEN DIAGNOSIS 
AND CLINICAL SIGNIFICANCE^ 

R^SUiCfe OF TEN YEARS’ STtrOY^ 

By JOHN L KANTOR, M D , Ne^u York Cily 


HIS study IS based on a senes of ap- 
proximately 2,000 consecutive cases m 
which the form and function of the 
colon was observed roentgenologically 
This senes, in turn, constitutes a part of a 
basic group of approximately 4,000 pnvate 
patients complaimng of vanous digestive 
symptoms, thus furnishing a homogeneous 
background for the conclusions presented 
The statistical method was employed 
throughout m the behef that this would 
yield results most likely to be objective in 
nature and most open to confirmation or 
refutation by others 

By way of preliminary survey 3,000 un- 
selected cases of the basic group were 
analyzed for the general inadence of the 
more common symptoms of “mdigestion ” 
These figures are presented in Table I, and 
lull be used throughout the paper as a 
standard of comparison for the anomahes 
about to be desenbed Hamng no precon- 
cciicd notions to establish, the chief 
emphasis will be placed on the facts them- 
selves, Icai mg the temptation to speculate 


TABLE X — ^INCIDENCE OF THE MORE COM- 
MON COMPLAINTS OF DYSPEPTICS BASED ON 
3,000 HISTORIES 




Per 

1 

Abdommal pam 

cent 
47 7 

2 

Constipation 

46 6 

3 

Flatulence 

37 8 

4 

Belching 

33 6 

6 

Headache 

23 3 

6 

Vomiting 

19 9 

7 

Epigastric Distress 

13 8 

8 

Abdominal Distention 

12 7 

9 

Heartburn 

H 2 

10 

Right Lower Quadrant Pain 
(m 1 C91 \ rayed cases) 

9 6 

11 

Nausea 

9 1 

12 

Diarrhea 

8 6 

13 

Food Restriction 

7 8 

14 

Anoreiaa 

6 0 

15 

Regurgitation 

3 9 

16 

Globus Hystericus 

3 2 

17 

Vertigo 

3 1 

18 

Jaundice 

3 1 
2 3 

19 

Bleedmg 

(Hematemesis 38, melena 30) 

20 

Bleedmg 

(Bnght blood m stools) 

2 3 


ity or, in other words, pomts of actual or 
potential weakness in the body structure 
2 Anomalies may be divided into the 
following three classes Those incompati- 


tins study ^ ceroptosis) , those compatible with hfe and 

1 Anomahes may be regarded as px i “"‘^^/f'^orable arcumstances (un- 

l^ious of orgamc constitutmnal mfenor- 3 ^ ?he ^ 

or a " hole to compensate L 

of an anomaly Hence symp- 
051 
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toms do not occur unless this compensatory 
mechamsm breaks down, a break which 
may result from any of the following 
causes 


obhgation to cause symptoms m all of 
then oivners all of the tune This is the 
chief smgle differential between an anoraalj 
and an acquired lesion and is of great im- 



Fig 1 Redundant cx>ton 
Large central pelvic loop, nsmg 
vreU above mter iliac crest level 
(basic cntenon) 




straight efferent loop 


(a) Mechamcal factors, such as strangu- 
lation of a silent hleckel’s diverticulum 

(b) Infection, which may change a 
diverticulosis mto a diverticuhtis 

(c) Juxtaposition of two or more anoma- 
hes, such as the presence of ectopic 
gastnc mucosa m a Meckel’s diverticu- 
lum, which may lead to hemorrhage or 
perforation 

(d) Old age and mcreasmg asthema 
espeaally prormnent m the case of all 
hermas and hermations, m which the weak 
spots exist from birth but the fully de- 
veloped condition occurs later in life 

(e) Assoaated functional mstabihty 
ttTien neuroses and anomalies co-e\ist, the 
former furmshes the underlymg functional 
instabiht}’— the break m compensation— 
and the anomaly furmshes the particular 
dlgestl^ e s 3 ’mptomatolog)' for the chmcal 
picture 

4 Because of \anations m the com- 
pensator}’’ mechamsm, the s}'mptomatolog} 
of anomahes is not continuous or progres- 
sive as m ordmar}'- diseases Thus, anoma- 
hes may cause symptoms m some of their 
owners all of the time, and in aU of their 
owners some of the tune, but are under no 


portance m appraising the practical sig- 
nificance of anomahes 
Anomahes of the colon will be discussed 
under the following headings 
Anomahes of length R^undant colon 
Anomahes of rotation Non-rotation 
Anomalies of descent Hypodescent, 
h 3 'peridescent 

Anomahes of fixation Hypofixation, 
h 3 ’perfi\ation 

ANOJIALIES OF LENGTH REDUNDANT COLON 

(dolichocolon) 

Description and Roentgen Appearance — 
The redundant colon fdobchocolon) is one 
which IS too long to fit into the body of its 
owner without undergoing reduplication 
The distal colon is the part usually though 
not m\ anably affected, the most common 
vanet}’ being an enlarged sigmoid loop 
centrall}’ placed and nsing well out of tlie 
pel-vis (Fig 1) Redundanc}'" of the ihac 
colon IS also frequent (Fig 2) Two sub- 
vaneties are encountered often enough to 
receiie the descnptive terms "double 
splemc flexure with straight efferent loop" 
(Fig 3) and “peli’ic loop to the nght” 
(Fig 4) Kinks of the colon, presumabh 
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lue to bands or adhesions, are rather fre- 
ijuent Of these, 166 cases were en- 
Muntered in our senes but have been ex- 
cluded from the group of true redundant 


termed "cascade” stomach In some cases 
the stomach is mverted or rotated on its 
horizontal axis so that it becomes retort- 
shaped 



Fib 4 Redundant colon 
Pelvic loop to nght 



nght 


colons and are not here discussed Hirsch- 
sprung’s disease (not discussed m this 
paper) differs from the redundant colon 
by the presence of enormous dilatation of 
the affected loops m the former 

The diagnosis of redundant colon is made 
by roentgen examination after the opaque 
enema to show the form, and after the 
opaque meal to show the function, of the 
large intestine The opaque enema is 
the basic procedure Any case m which the 
enema-filled peine loop rises above a line 
joimng the ihac crests is arbitrarily diag- 
nosed redundant colon Of course this 
entenon includes many rmld and asymp- 
tomatic cases The amount of enema fluid 
necessary to fill to the cecum averages 46 
ounces (about 1 ,3S0 c c ) in redundant 
colons and has reached as high as 120 
ounces (about 3,600 c c ) These figures 
arc to lie contrasted mtli the average 3S 
ounces (about 1,140 cc), required to fill 
the nonnal colon completely 

In many cases the stomach is displaced 
and defonned The usual displacement is 
to the nght and, since the cardiac end is 
fixed the resulting appearance has been 


Inadence — In 1,850 roentgenographed 
patients, 343 cases of redundant colon were 
encountered, an madence of 18 5 per cent 
Analysis of this relatively large group 
shows that the anomaly affects both sexes 
(55 per cent females) and both extremes of 
habitus (29 per cent sthemes vs 24 per 
cent asthenics) with approximately equal 
frequency It is mterestmg to note, how- 
ex'^er, that the subvariety described as 
“pelvic loop to the right” occurs pre- 
donunately in the sthemc habitus Thus 
in 48 cases of this group there were 56 
per cent sthemes, 44 per cent intermedi- 
ates, and no asthemes 

Clinical Picture {Table II) — In the ten 
years since the publication of our first 
study in 1924, numerous obserx^ers (Lan- 
more. White, Moller, Gauss, Bush, Strauss, 
Dagnino, Piccinino, and particularly 
Chiray, Lomon, and Wahl) haxe agreed 
that the redundant colon probably repre- 
sents a definite entitv mth a constant m- 
cidence and chnical picture Although, as 
with all anomahes, symptoms may be absent 
or x'-anable, the combination of constipation, 
pain, and gas distress is characteristic 
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TABLE n — REDUNDANT COLON 


Inadeace 

General w 1,860 roeatgenographed patients 

Sex 

Females 

Males 

Habitus 

Sthemcs 

Asthenics 

Climcal Features 

Constipation (general inadence 46 per cent) 

Distention, abdominal (general incidence 13 per 
cent) 

Fain, abdominal (general incidence 47 per cent) 

Pam, right lower quadrant (general incidence 9 
per cent) 

Tenderness right lower quadrant (general in- 
cidence 19 per cent) 

Appendicitis, operation (general mcidence 17 
per cent) 

Appendicitis ‘ pus (inadence in appendiatis 
operation 16 per cent) 


Per 

cent 

15 

65 
46 

29 

24 

66 

21 

55 

12 

27 

22 

16 


The constipation, which is present in 66 
per cent of cases (general inadence, 46 per 
cent), usually dates from birth It is 
characterized by long intervals between 
stools (often one week) and by chfBculty 
m expelling enemas, but is on the whole 
not assoaated with marked systemic or 
general upsets Gas distress is often stnk- 
mg It IS most charactenstic m the form 
of abdommal distention and occurred m 21 
per cent of cases as agamst a general 
inadence of 13 per cent m our unse ected 
matenal There is often localized disten- 


quadrant occurred in 27 per cent (general 
inadence, 19 per cent) Appendectomy 
was performed m 22 per cent as compared 
to a general madence of 17 per cent in our 
basic 3,000 cases Pus cases were, if an}- 
thmg, less frequent than m the general senes 
Vohmlus, although not encountered m 
this senes, can occur onl) when the 
mesenterj'- is elongated, as in redundant 
colon It IS our opmion, confirmed by the 
actual observations of several surgeons, 
that this acadent usually follows nolent 
efforts at purgation, resulting m irregular 
and atypical penstalsis 

Treatment — The management of re- 
dundant colon consists essentially m the 
withdrawal of all forms of colomc abuse 
and the restoration of normal function by 
conservative procedures The details of 
this therapy have been pubhshed else- 
where The prognosis for rehef is good 
Surgical mtervention) should be resen'ed 
for cases of volvulus only 

ANOMALIES OF ROTATION NON-ROTATION 

Description and Roentgen Appearance — 
Non-rotation of the colon represents an ar- 
rest of development whereby the cecum 
and succeedmg portions of the colon re- 
mam m the left half of the abdomen and 


tion correspondmg to the redundant loop 
Belching may represent a misdirected ef- 
fort to reheve pressure m the splemc 
flexure, but this sjanptom occurred m only 
21 per cent as agamst a general madence of 
34 per cent The madence of flatulence 
was the same as that m the unselected 
senes (38 per cent) 

Pam IS present somewhere m the ab- 
domen m 55 per cent of the cases (general 
madence, 47 per cent) It is always due to 
superimposed spasm proximal to the pomt 
of redundance and may be assoaated with 
locahzed cohtis, espeaally m patients who 
have acquired the cathartic or enema habit 
The pains may suggest carcmoma or 
diverticuhtis of the colon, heart disease, 
gall-bladder disease, or appendiatis Pam 
m the nght lower quadrant was present 
m 11 per cent (general madence, 9 per 
cent), and tenderness m the nght lower 


the coils of the jejuno-ileum m the nght 
portion of this caaty The condition may 
be complete or incomplete "ftTien com- 
plete non-rotation exists, a mesentenum 
commune is mvanably present 

Roentgenologicall)’' the cecum is found 
in the pehns either m the nud-hne or 
actually to the left The ceco-colon as- 
cends in the mid-hne, the transverse 
colon is short, bent into an irregular shape, 
or raa}’’ even be mdistinguishable, the 
splemc flexure, and the colon distal to it, 
occupy the usual position The entrance 
of the ileum mto the ceco-colon is from the 
nght instead of from the left side (Fig 5) 
Although this condition is generall} as- 
sumed to remam fixed in adult hfe, this is 
not always true In one of our cases which 
was carefidlj studied (both after opaque 
meal and opaque enema) the cecum and 
ceco-colon ivere found to be on the nght 
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side at the 24-hour obseri^ation of the roentgenographed patients m whom the 
prtgri iai, although a complete non- postfon of tte cecum was card^y^- 
rotation was present at observations made corded— an inadence of 019 per cent 

4, 6, 8, 9, 10^ 11, 48, and 72 hours after Two of our subjects were men, and two 



Fig 7 High cecum 
hepatic position (rare) 


Sub- Fig 8 High cecum Common 
vanety, showing roentgen land 
marks 


Fig 9 Low cecum 
roentgen landmarks 


Showing 


the opaque meal The usual opaque 
enema revealed a complete non-rotation 
Folloiving the evacuation of the banum, 
a contrast enema (airgram) was made, a 
procedure which caused a complete rota- 
tion of the colon to the normal position 
A second opaque enema was then ad- 
ministered and the normal condition was 
again demonstrated However, subse- 
quent examinations showed that the colon 
had reverted to its non-rotated arrangement 

In all of our subjects the entire small 
intestine was also non-rotated, the duo- 
denum never crossing the mid-hne The 
comerse situation, however, is not m- 
vanably true, since non-rotation of the 
duodenum may exist without non-rota- 
lion of the colon There are two such 
cases in the present senes Incomplete 
non-rotation (parbal rotation) of the cecum 
has been desenbed Such forms hai e not 
been positnely demonstrated in our ma- 
tcnal 

1 he amount of opaque enema required 
to fill the colon aioraged 35 ounces 
(about 1,050 c c ) In other nords, it was 
just short of the normal figure of 3S 
ounces (about 1,1*10 c c ) 

Incidence — T he condition is rare Only 
four cases were encountered m 2,071 


were women In three, the habitus was 
desenbed as mtermediate, m the fourth 
it was asthenic 

Chincal Picture — In a senes so small as 
the present it is impossible to draw any 
general conclusions regarding the clmical 
significance of non-rotation of the colon 
However, because of the relative ranty 
of the condition a bnef tabulation of 
findings may be worth recordmg All four 
were constipated , nausea occurred m three 
subjects, vonutmg m two, three of the 
patients complained of headache, vertigo 
was recorded m two cases , no notation of 
this symptom w as made m the other two , 
abdominal pam was noted m two subjects, 
but one of these was suffenng from duo- 
denal ulcer Grave (surgical) acadents 
resulting from non-rotation seem to be 
rare, no mstance ivas recorded m this 
senes However, such a possibihty must 
be borne m nund w^henever a mesentenum 
commune is present 

ANOMALIES OF DESCENT HYPODESCENT 

(the high cecum) 

Description and Roentgen Appearance — 
The cecum may be arrested m its embrj-o- 
logic descent at any stage betw^een the 
Iner and its normal resting place, which 
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IS the middle of the nght ihac fossa (Fig 

6) Smce subhepatic ceca are rare (Fig 

7) — we encountered but 27 cases m which 
the cecum was at or above the ihac crest — 
we have mcluded all ceca occupying the 
upper part of the ihac fossa m a group 
which we have arbitrarily designated 
“high cecum” (Fig 8) The exact roent- 
gen cntena delimiting this group are as 
follows 

1 In its highest position in any film 
of a given case, studied routmely by opaque 
meal and opaque enema, the tip of the 
cecum must appear above the ihac crest, 
at the crest, or m the upper third of the 
ihac fossa — as measured between the crest 
of the ihum and top of the acetabulum on 
the fil m taken m the usual prone position 
durmg slight inspiration 

2 In its lowest position m any film 
of the same given case, the tip of the cecum 
must he withm the upper half of the ihac 
fossa as above detenmned A cecum that 
extended half-way down or more was ex- 
cluded from the senes 

3 The length of the ceco-colon as 
measured after the banmn meal must not 
exceed 7 mches (17 5 cm ) This figure was 
chosen as the maximum for high ceca be- 
cause (as shown m a previous study of this 
senes) it represents the average length of 
the ceco-colon m normally placed ceca 
These measurements are all obtamed from 
films taken prone at a distance of 26 
or 26 5 inches (65 or 66 3 cm ) from the 
tube target 

The diagnosis of high cecum is best 
made roentgenologically rune hours after 
the ingestion of an opaque meal In some 
cases the cecum is attached to the fiver, 
but the proximal transverse colon hangs 
donm, festoon-fike, m such fashion as to 
resemble a normal ascending segment 
This may cause confusion unless obsen^a- 
tions are made m the nght oblique posi- 
tion Usually the nght ihac fossa is oc- 
cupied b}”^ loops of teimmal ileum, but 
m some 5 per cent of cases the latter are re- 
placed by a loop of pelvic colon This ar- 
rangement has already been descnbed as 
a subvanety of the redundant colon under 


the d^cnptive title “pelvic loop to the 
nght ’’ Its recogmtion is of some clinical 
unportance because it may still further con- 
fuse surgeons m their attempt to locate the 
ectopic appendix m emergency operations 
m cases presentmg high cecum 
Incidence — In our senes of 2,071 roent- 
genographed cases, high ceca were ob- 
served m 134 (6 5 per cent) Males pre- 
dommated stnkmgly over females (76 per 
cent vs 24 per cent), as did sthemcs (74 
per cent) over asthenics (4 per cent) 
High ceca are assoaated with h)q)ofixation 
of the proximal colon (see below) 

Chntcal Picture (Table III) — On the 
whole, this group is composed of robust 
mdividuals remarkably free from the com- 
mon manifestations of functional digestive 
upset In this respect they offer a stnl- 
mg contrast to the group of patients with 
low cecum, next to be described Usmg 
headaches and vomiting as typical expres- 
sions of functional digestive disorders, we 
find that the mcidence of these complaints 
(18 per cent and 20 per cent, respectivelj) 
is about that m normal ceca (i e , in the 
general senes) but is deadedly less than 
m low ceca 


TABLE m — ^HJGH CECUM 

Per 

Inadeocc cent 

Genera], ra 2,071 roentgeaograpbed paUents C 

Ses 

Males 70 

Females 24 

Habitus 
Sthemcs 

Asthenics t 


Clmical Features 

Headaches (general incidence 23 per cent) ^ 

Vomitmg (general madence 20 per cent) 20 

ConstipaUon (general madence 40 per cent) 36 

Appendicitis, operation (general madence 17 
per cent) " 

Appendiatis pus” pnadence m appendiatis 
operation 16 per cent) 20 

Recalfing the high madence of constipa- 
tion m redundant (long) colon, viz , 66 per 
cent, it IS interestmg to obsen e that con- 
stipation occurs m but 36 per cent of cases 
of high cecum Since this figure is also ap- 
preaably lower than the general madence 
of constipation m non-selected cases, it 
would appear safe to make the generali- 
zation that constipation ^a^es directlj as 
colomc length 



kantor anomalies of colon 


657 


The relation of high cecum to appendi- 
atis IS interestmg In the first place, 
the appendix being located at or near the 
liver instead of in the right iliac fossa, the 



tops of both acetabular cavities on the 
standard prone film (Fig 9) In accord- 
ance with our concept that the low cecum 
represents a true overgroivth rather than a 



NbRMAL 

Fig 10 Nonnal fixation of proximal colon Showing range of mobility in 
prone and erect postures 


clinical picture may resemble acute chole- 
cystitis more than appendiatis Further- 
more, the presence of actual inflammation 
(pus appendix) is one and one-half times 
as hkely (26 per cent) in high cecum as m 
the average appendectomy case (16 per 
cent), and more than two and one-half 
times more likely than m low cecum (10 
per cent) 

Treatment — High cecum, as such, re- 
quires no treatment One should take 
no chances wth s>Tnptoms suggesting ap- 
pendicitis and must be prepared to find 
the appendix high in the abdomen 

inTERDESCENT (XHE LOW CECUM) 

Description and Roentgen Appearance — 
1 he low cecum is the result of embryologic 
hyperdescent, tlie organ prolapsing below 
the right iliac fossa into the true pelvis 
The anomaly furnishes a complete and 
sinking contrast to tlie lugh cecum just 
desenbed 

The diagnosis of low cecum is best made 
umc hours after tlie ingestion of tlie stand- 
ard opaque meal This anomaly may be 
said to exist when tlie cecal tip reaches 
down to or below tlic mid-pelvis, as deter- 
mined b\ a lionzoiital line connecting the 


local expression of ptosis, the length of the 
cecolon m these cases is increased from 
the average 7 mebes (17 8 cm ) in the 
normal cecum, to an average of 9 inches 
(22 9 cm ), with the maximum reaching 13 
inches (32 5 cm ) The cecal tip was 
fixed m 30 per cent of the cases, the rest 
of the cases showed a mobihty of more than 
1 inch (2 5 cm ) These figures are based on 
a review of all films (banum meal and 
enema) of a given case If only the 9- 
hour prone and erect observations are con- 
sidered, the madence of fixation is higher 
(see below) 

The most common associated anomaly 
was represented by duodenal bands, which 
occurred m 13 per cent of cases, i e , over 
twice the general incidence 

Incidence — ^The low cecum ranks with 
redundant colon as one of the two most 
common anomalies of the colon It was 
observed 379 times m our senes of 2,071 
roentgenographed patients, an madence of 
IS 3 per cent Women make up 74 per 
cent of the patients, and asthenics pre- 
dominate over sthenics in the proportion 
of four to one (48 to 12 per cent) Low 
ceca are assoaated with hyperfixation of 
the proximal colon (see below) 
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TABLE rV — ^LOW CECLTM 


Inadence cent 

General, m 2,071 roentgenographed patients 18 

Sex 

Females 74 

Males nc! 

Habitus 

Asthenics 40 

Sthenics j2 

Associated duodenal bands (general incidence 


0 pier cent) 23 

Cluneal Features 

Vomiting (geaera] mcadence 20 per cent) 41 

Headaches (general inadence 23 per cent) 40 

Pain, nght lower quadrant (general madence 
9 per cent) j3 

Tenderness, nght lower quadrant (general m- 
adence 19 percent) 24 

Appendiabs, operation (general inadence 17 
per cent) 26 

Appendiatis, “pus” (madence m appendiatis 

operation 16 per cent) 10 


Chiiical Picture (Table IV) — Low cecum 
IS, we believe, responsible for a defimte 
symptomatology The complamts are of 
two orders, namely, general and local 
The general symptoms are those ordmanly 
regarded as reflex or toxic m character 
Chief among these are vomitmg, which oc- 
curred m 41 per cent (general madence, 
20 per cent), and headache, which occurred 
m 40 per cent (general madence, 23 per 
cent) 

The voimtmg m these cases is habitual 
and rather easy, bemg provoked by stram, 
fatigue, emotional exatement, dietary m- 
discretion, menstruation, and headaches 
The patient may take this symptom so 
much for granted that she may fail to 
mention it m the history unless specifi- 
cally questioned 

The headaches are often of the migraine 
type and are caused by the same factors 
as IS the vomiting Both these major 
manifestations may be represented by less 
severe symptoms Thus, voimtmg may be 
replaced by nausea, tram or car sickness, 
and headaches by vertigo These patients 
often exhibit other stigmas of physical, 
nervous, or emotional instabihty 

The local sjmptoms are referable to the 
nght lower quadrant Spontaneous pam 
m this region, which occurs in 9 per cent 
of ah patients, is obsen-ed m 13 per cent 
of cases of low cecum Tenderness m the 
nght lower quadrant is also present more 


often (24 per cent) than in the general 
senes (19 per cent) WTien cecal stasis is 
assoaated with low cecum, the figures for 
right-sided pain and tenderness increase 
from 13 and 24 per cent to 21 and 28 per 
cent, respectively It is undoubtedly for 
this reason that patients with low cecum 
constitute the most frequently appendec- 
tomized group of colon anomahes (26 per 
cent vs 17 per cent, general inadence) 
Appendix removal is obviously unwarranted 
m most cases because of the following rea- 
sons (1) There is nothmg m the historj^ of 
low cecum on which a diagnosis of appen- 
diatis can be properly based, (2) the obser- 
vations at operation show the smallest pro- 
portion of pus cases of any group of colon 
anomahes that we have studied, namely, 10 
per cent as agamst a general madence of 16 
per cent and an madence m high cecum of 
26 per cent. 

Explanation of Symptoms — In prewous 
articles an explanation was offered for the 
symptoms encountered m cases of low ce 
cum As this explanation was largely theo 
rebcal, and particularly smee it has not yet 
been confirmed or refuted by others, only the 
foUowmg summary will be presented here 

Accordmg to this hypothesis, the cause 
of the symptoms m low cecum may actually 
reside m the duodenum m which transient 
stasis is produced, no gross obstruction 
takin g place The transient retentions are 
assumed to result from the mtermittent 
drag of the low cecum, the pressure bemg 
mediated through any of the structures 
that cross the second or third portion of 
the duodenum These structures are the 
transverse mesocolon crossmg the second 
portion, the nght and middle cohe artery, 
the supenor mesentenc artery, and the root 
of the mesentery of the small mtestine 
crossmg the third portion According to 
this view, the actual occurrence of symp- 
toms would be favored by such features 
as the erect posture, stasis in the cecum, 
mesentenahzation (hyyoSxation) of the 
ascendmg colon mth increased mobihtj' 
of the cecum, and the presence of duodenal 
bands The latter adhesions would, by 
fixing the duodenum, tend to “step up” 
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the effect of colonic dragging so that sub- 
minimal stimuh might become effective 
Treatment medical management 
of low cecum consists m treating the 



Much has been written about the chnical 
(especially the surgical) sigmficance of 
both hypofiAation and hyperfixation with- 
out a sound knowledge of important basic 



HYPOnXATION 

Fig 11 Hypofixation of proximal colon Showing range of mobility m 
prone and erect postures 


asthemc habitus, controUmg the neurosis, 
fattemng the patient, and rehevmg the 
cecal stasis, which may be accomplished 
by correctmg the distal constipation when 
present, thus cleanng the track ahead 
In none of our cases was it found neces- 
sary to recommend surgical therapy 

ANOMALIES OF FIXATION 

Description and Roentgen Appearance — 
Ihe process of fixation of the large in- 
testine IS normally completed by the sixth 
or se\ cntli month of fetal hfe Departures 
from the normal development may take 
place in either of the follomng two duec- 
tions (1) There may be an arrest m 
fixation mth a persistence of the primi- 
tive mesentery and increased mobihty 
(In pennobilih , li)'pofi\ation) of the as- 
cending colon, inth or inthout a mesen- 
tcnimi commune, or (2) there may be an 
abnonnal progression of the fixation pro- 
cess, resulting in excessive adliesion (h}T>er- 
fixation, h} pomobilit} ) This excess of 
fixation mae involve the whole course of 
the ascending colon, or onh certain por- 
tions of it Similar abnormalities mav 
affe^ct the distal colon but tliey are more 
difficult to studv and mil not be considered 
in this coinimimcatioii 


data concemmg colomc fixation A study 
of this subject correlating essential chmeal 
and roentgen data in 383 cases has recently 
been pubhshed by the writer In that com- 
mumcation detailed statistics are pre- 
sented relatmg to the fixation of the hepatic 
flexure alone, the cecum alone, and the 
ceco-colon as a whole The followmg para- 
graphs represent a summary of this in- 
vestigation 

Roentgen Technic and Criteria — Fixation 
of the ascending colon is best studied rune 
hours after the adrmnistration of an opaque 
meal Films are made m both erect and 
prone positions (Fig 10) The location of 
the hepatic flexure is noted m relation to 
the crest of the nght ilium in each position 
Smularly, the location of the tip of the 
cecum IS noted m relation to the top of 
the nght acetabulum 

The average range of mobihty of the 
hepatic flexure m the shift from the prone 
to tlie erect posture is one and two-thirds 
inches (4 2 cm ) the average vertical 
mobilitj of the cecum is about one and 
one-third inches (3 4 cm ) For the pur- 
pose of tins study, excessive mobility of 
tlie hepatic flexure was arbitranly di- 
agnosed when the vertical excursion 
reached 3 inches (7 4 cm ) or more Ex- 
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TABLE IV — ^LOW CECUM 


Per 

Incidence cent 

General, m 2,071 roentgenographed patients 18 

Sex 

Females 74 

Males on 

Habitus 

Astbenics 43 

Stbenics j2 

Associated duodenal bands (general madenee 
5 per cent) I3 

Clinical Features 

Vomitmg (general inadence 20 per cent) 41 

Headaches (general incidence 23 per cent) 40 

Pam, right lower quadrant (general incidence 
9 per cent) 13 

Tenderness, nght lower quadrant (general m- 
cidence 19 per cent) 24 

Appendicitis operation (general madenee 17 

per cent) 26 

Appendiatis, ‘ pus” (madenee m appcndiatis, 

operation 16 per cent) 10 


CUmcal Picture (Table IV) — Low cecum 
IS, we believe, responsible for a definite 
symptomatology The complamts are of 
two orders, namely, general and local 
The general symptoms are those ordmanly 
regarded as reflex or toxic m character 
Chief among these are vormtmg, which oc- 
curred m 41 per cent (general madenee, 
20 per cent), and headache, which occurred 
in 40 per cent (general madenee, 23 per 
cent) 

The vormtmg m these cases is habitual 
and rather easy, bang provoked by stram, 
fatigue, emotional exatement, dietary m- 
discretion, menstruation, and headaches 
The patient may take this symptom so 
much for granted that she may fail to 
mention it m the history unless specifi- 
cally questioned 

The headaches are often of the migraine 
type and are caused by the same factors 
as is the vomiting Both these major 
manifestations may be represented by less 
severe sjmiptoms Thus, vomitmg may be 
replaced by nausea, tram or car sickness, 
and headaches by vertigo These patients 
often exhibit other stigmas of physical. 
nen’'ous, or emotional mstabihty 

The local S5Tnptoms are referable to the 
right lower quadrant Spontaneous pain 
m this region, which occurs in 9 per cent 
of all patients, is obsen^ed m 13 per cent 
of cases of low cecum Tenderness m the 
nght lower quadrant is also present more 


often (24 per cent) than m the general 
senes (19 per cent) KTieii cecal stasis is 
assoaated with low cecum, the figures for 
nght-sided pain and tenderness mcrease 
from 13 and 24 per cent to 21 and 2S per 
cent, respectively It is undoubtedly for 
this reason that patients with low cecum 
constitute the most frequently appendec- 
tomized group of colon anomalies (26 per 
cent vs 17 per cent, general madenee) 
Appendix remoi’al is obviously unwarranted 
m most cases because of the following rea- 
sons (1) There is nothmg m the histoiy^ of 
low cecum on which a diagnosis of appen- 
dicitis can be properly based, (2) the obser- 
vations at operation show the smallest pro- 
portion of pus cases of any group of colon 
anomahes that we have studied, namely, 10 
per cent as agamst a general madenee of 1C 
per cent and an madenee m high cecum of 
26 per cent 

Explamtwn of Symptoms — In prewous 
articles an explanation was ofi'ered for the 
symptoms encountered m cases of low ce- 
cum As this explanation was largely theo 
retical, and particularly smee it has not yet 
been confirmed or refuted by others, only the 
followmg summary mil be presented here 

According to this hypothesis, the cause 
of the symptoms m low cecum may actually 
reside m the duodenum m which transient 
stasis IS produced, no gross obstruction 
takmg place The transient retentions are 
assumed to result from the mtermittent 
drag of the low cecum, the pressure being 
mediated through any of the structures 
that cross the second or third portion of 
the duodenum These structures arc the 
transverse mesocolon crossmg the second 
portion, the nght and middle colic arteiy', 
the superior mesentenc arterJ^ and the root 
of the mesenteiy of the small mtestme 
crossmg the third portion Accordmg to 
this view, the actual occurrence of symp- 
toms would be favored by such features 
as the erect posture, stasis iii the cecum, 
mesentenalization (bjTiofixation) of tlic 
ascending colon mth increased mobihtv’ 
of the cecum, and the presence of duodenal 
bands The latter adhesions would, b) 
fixing the duodenum, tend to “step up 
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the effect of colonic dragging so that sub- 
minnnal stunuh might become effective 
Treatment — ^The medical management 
of low cecum consists m treatmg the 



Much has been wntten about the chmcal 
(especially the surgical) sigmficance of 
both hypofixation and hyperfivation with- 
out a sound knowledge of important basic 



HYPOFIXATION 

Fsg 11 Hypofixation of proximal colon Showing range of mobilitj in 
prone and erect postures 


asthemc habitus, controlhng the neurosis, 
fattemng the patient, and rehevmg the 
cecal stasis, which may be accomplished 
by correctmg the distal constipation when 
present, thus cleanng the track ahead 
In none of our cases was it found neces- 
sary to recommend surgical therapy 

ANOMALIES OF FIXATION 

Description and Roentgen Appearance — 
The process of fixation of the large m- 
testinc IS normally completed by the sixth 
or sex enth month of fetal hfe Departures 
from the nonnal development may take 
place in citlicr of the follomng two direc- 
tions (1) There may be an arrest m 
fixation wntli a persistence of tlie pnmi- 
tixc nicscnter)’^ and increased mobihty 
(hx'pcnnobilit) , h}’pofixation) of the as- 
cending colon, xxitli or wiUiout a mesen- 
Icnuin commune, or (2) there may be an 
abnonnal progression of the fixation pro- 
cess, resulting in excessive adhesion (h}T}er- 
fixalion, lij pomobilit} ) This excess of 
fixation lna^ iiixolxe the whole course of 
the ascending colon, or onlx certain por- 
tions of it Siimlar abnormalities mav 
affect tlie distal colon but tliey are more 
difficult to studx and wall not be considered 
in this connmimcation 


data concemmg colomc fixation A study 
of this subject correlating essential chmcal 
and roentgen data m 383 cases has recently 
been pubhshed by the xvnter In that com- 
mumcation detailed statistics are pre- 
sented relatmg to the fixation of the hepatic 
flexure alone, the cecum alone, and the 
ceco-colon as a whole The folloxvmg para- 
graphs represent a summar)’’ of this in- 
vestigation 

Roentgen Technic and Criteria — Fnxation 
of the ascending colon is best studied rune 
hours after the admmistration of an opaque 
meal Films are made m both erect and 
prone positions (Fig 10) The location of 
the hepatic flexure is noted in relation to 
tlie crest of the right ihum in each position 
Similarly, the location of the tip of the 
ceciun is noted in relation to the top of 
the right acetabulum 

The ax'erage range of mobihty of the 
hepatic flexure m tlie shift from the prone 
to tlie erect posture is one and tw'o-thirds 
inches (4 2 cm ) the ax^erage x’^ertical 
mobility of the cecum is about one and 
one-third indies (3 4 cm ) For the pur- 
pose of this study, excessixe mobility of 
the hepatic flexmre was arbitrarily di- 
agnosed XX hen the x'ertical excursion 
reached 3 inches (7 4 cm ) or more Ex- 
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cessive mobility of the cecum was diag- 
nosed when the excursion reached two and 
one-half mches (6 4 cm ) or more Ex- 
cessive fixation of either the hepatic 



lapse of the cecum through a hernia In 
Wandel’s classic case of mesentenum com- 
mune, the duodenum and mesenteric 
pedicle were completely encircled and 



HYPCRFIXATIOM 

Fig 12 Hyperfixation of proximal colon Showing range of mobility in 
prone and erect postures 


fiexure or the cecum was arbitrarily as- 
sumed to exist when the verbcal range m 
mobility resulting from change m posture 
was 1 mch (2 5 cm ) or less 

HYPOFIXATION (EXCESSIVE MOBILITY) 

Incidence — Hypofixation of either the 
hepatic flexure or the cecum occurred m 
10 per cent of the 383 cases studied m this 
senes Hypofixation of the ceco-colon as 
a whole occurred m 4 per cent of the cases 
Excessive mobihty in general is associated 
with the sthemc habitus and with a high 
cecum (Fig 11, Table V) 

Clinical Picture — ^Hypennobihty of the 
hepatic flexure alone is assoaated with 
nght lower quadrant pain (25 per cent vs 
general mcidence of 9 per cent) and with 
nght lower quadrant tenderness (27 per 
cent vs general mcidence of 19 per cent) 
There is also an association, though less 
strikmg, with colomc stasis 

Hypermobihty of the cecum alone is as- 
sociated with increased colonic imtabihty 
Hypermobihty of the enfare ceco-colon, 
■with or 'Without a mesentenum co mm u n e, 

IS a prereqmsite for such acute surgical 
comphca'tions as volvulus of the ceco- 
colon, ileo-cecal intussusception, and pro- 


strangulated by the absolutely unattached 
proximal colon (As has already been 
mentioned, cases of non-rotation of the 
cecum are of necessity also cases of 
mesentenum commune ) Finally, it may 
be mentioned that none of our 19 mobile 
ceco-colon cases developed any of the 
acute surgical compheabons above men- 
faoned 

HITERFIXATION (EXCESSIVE FIXATION) 

Incidence — ^Hyperfixation of the hepabc 
flexure occurred m 28 per cent of the cases, 
of the cecum m 43 per cent of the cases, 
and of the ceco-colon in 20 per cent of the 
cases AlS already mentioned under “low 
cecum,” if all the films of a given case are 
considered, the figures for the cecum (and 
perhaps for the rest of the ceco-colon m 
proportion) will be found to drop to 30 
per cent Excessive fixation, m general, 
IS assoaated ivitb low ceca and inth 
duodenal bands (Fig 12, Table VI) 

Clinical Picture — Hyperfixation of the 
hepatic flexure alone is assoaated mth a 
moderate tendency to colomc irritability 
Contrary to the common opinion, there 
is no exndence of assoaation with gall- 
bladder disease, nor does cholecystectomy 
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tend to fix the hepatic flexure In other 
words, m the majority of instances the 
fixation represents a congemtal, not an ac- 
quired, phenomenon 

Hypeifixation of the cecum alone, when 
the organ is not low placed, is apparently 
asymptomatic There is no evidence that 
cecal fixation results from appendectomy 
Hyperfixation of the entire ceco-colon is 
associated with increased colonic imta- 
bihty 

Therapy — Vanations in fixation of the 
ceco-colon as a whole, or of either of its 
terminations (cecum, hepatic flexure) do 
not seem to be responsible for any marked 
chmcal disturbances The symptoms en- 
countered resemble those commonly as- 
soaated with the unstable colon and re- 
spond reasonably well to conservative 
medical management In none of the cases 


reported in this study was it found neces- 
sary to recommend surgical therapy This 
should be restncted to cases in which in- 
testinal obstruction is demonstrated 

SUMMARY 

This study is based on a senes of ap- 
proximately 2,000 consecutive cases m 
which the colon form and function was ob- 
served roentgenologicaUy This senes, m 
turn, constitutes a part of a basic group 
of approximately 4,000 pnvate patients 
complainmg of vanous digestive symp- 
toms, thus furnishing a homogeneous back- 
ground for the conclusions here presented 
Anomahes of the colon are discussed 
under the foUowmg headmgs 
Anomahes of length Redundant colon 
Anomahes of rotation Non-rotation 


TABLE V — HYPOFIXA.TION OF PROXIMAL COLON 


General in 383 rocntgenogiaphed patients 
Habitus 
Asthenic 
Sthenie 

Associated Anomalies 
High Cecum 
Low Cecum 
Duodenal Bands 


Hepatic 

Flexure Cecum Ceco-colon 
(40 cases) (40 cases) (16 cases) 
Incidence (Per cent) 


10 

10 

47 

16 

13 

8 


Chmcal Features (Per cent) 
Right Lower Quadrant Pam 26 

Right Lower Quadrant Tenderness 28 

Constipation 53 

Colitis ’ (Imlable Colon) 53 

Gall bladder Disease J 3 


10 

8 

56 

30 

3 

8 

10 

18 

33 

73 

13 


60 

27 

0 

13 

20 

13 

47 

73 

20 


TABLE VI HYPERFIXATION OF PROXIMAL COLON 


HepaUc 

Flexure Cecum 
(107 cases) (166 cases) 
Incidence (Per cent) 


^ncral in 383 roentgenographed patients 
Habitus 
Asthenic 
Sthenic 

Issociated Anomahes 
High Cecum 
I-ow Cecum 
Duodenal Bands 

„ , , Clinical Features (Per cent) 

Right Lower Quadrant Pain o ^ 

Right Lower Quadrant Tenderness ir 

Constipation 
Colitis ' (Irritable Colon) 

Gall bladder Disease 


28 

10 

32 

3 

26 

10 


43 

31 

28 


39 

11 

13 

22 

46 

56 


Ceco-col 
(76 case 

20 

24 

29 

5 

37 

11 

15 

18 

42 

04 

4 


General 

Incidence 


21 

29 

6 

18 

6 


9 

19 

47 

67 

6 


General 

Incidence 


21 

29 

0 

18 

5 


9 

19 

47 

57 

6 
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cessive mobility of the cecum was diag- 
nosed when the excursion reached two and 
one-half mches (6 4 cm) or more Ex- 
cessive fixation of either the hepatic 



lapse of the cecum through a herma In 
Wandel’s classic case of mesentenum com- 
mune, the duodenum and mesentenc 
pedicle were completely encucled and 



hypcrfixatiom 

Fig 12 Hyperfixatiou of proximal colon Showing range of mobdity in 
prone and erect postures 


flexure or the cecum was arbitrarily as- 
sumed to exist when the vertical range m 
mobility resulting from change in posture 
was 1 mch (2 5 cm ) or less 

HYPOFIXATION (bXCRSSIVE MOBILIXy) 

Incidence — Hypofixation of either the 
hepatic flexure or the cecum occurred m 
10 per cent of the 383 cases studied m this 
senes Hypofixation of the ceco-colon as 
a whole occurred m 4 per cent of the cases 
Excessive mobihty m general is assoaated 
with the sthemc habitus and with a high 
cecum (Fig 11, Table V) 

Clinical Picture — ^Hypennobihty of the 
hepatic flexure alone is associated with 
nght lower quadrant pam (25 per cent vs 
general mcidence of 9 per cent) and with 
nght lower quadrant tenderness (27 per 
cent vs general mcidence of 19 per cent) 
There is also an association, though less 
stnkmg, with colomc stasis 

Hypermobihty of the cecum alone is as- 
sociated with mcreased colomc rmtabihty 
Hypermobihty of the entire ceco-colon, 
with or without a mesentenum commune, 

IS a prerequisite for such acute surgical 
comphcations as volvulus of the ceco- 
colon, ileo-cecal intussusception, and pro- 


strangulated by the absolutely unattached 
provmial colon (As has already been 
mentioned, cases of non-rotation of the 
cecum are of necessity also cases of 
mesentenum commune ) Fmally, it may 
be mentioned that none of our 19 mobile 
ceco-colon cases developed any of the 
acute surgical comphcations above men- 
tioned 

HYTERFIXATION (eXCESSH'E FIXATION) 

Incidence — Hyperfixation of the hepatic 
flexure occurred m 28 per cent of the cases, 
of the cecum m 43 per cent of the cases, 
and of the ceco-colon m 20 per cent of the 
cases As already mentioned under “Ion 
cecum,” if all the films of a given case are 
considered, the figures for the cecum (and 
perhaps for the rest of the ceco-colon m 
proportion) will be found to drop to 30 
per cent Excessive fixation, m general, 
is assoaated mtb Ion ceca and with 
duodenal bands (Fig 12, Table VI) 

Clinical Picture — Hyperfixation of the 
hepatic flexure alone is associated mtb a 
moderate tendency to colomc imtability' 
Contrary to the common opinion, there 
IS no endence of assoaation with gall- 
bladder disease, nor does cholecystectom} 



SOURCES OF ERROR IN ORAL CHOLECySTOGRAPHY, WITH SUGGESTED 

METHODS OF CORREQION' 

By WILLIAM H STEWART. M D , and H EARL ILLICK, M D , New York City 
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SATISFACTORY oral Graham se- 
nes requires more attention to detail 
than any other type of x-ray exami 
nation To overlook any one of many essen- 
tials m performing the test mar rum the 
entire examination While certain stand- 
ardization IS helpful, there must be vana- 
tion in technic if the full value of the 
method is utihzed 

There are certain errors in cholecystog- 
raphy which are due, firsl, to the patient, 
second, to the technic, and — ^last and most 
important — due to misinterpretation 
These will be dealt with m their order and 
an effort made to outhne corrections 

First, Errors Due to the Patient — An mdi- 
Mdual may be unable to co-operate fuUy 
on account of illness, or he may misunder- 
stand the instructions so that he does not 
do as directed 

Completely suspending respiration is very 
difficult for some patients, espeaally should 
they be suffenng from cardiac lesions or 
ascites Much can be gained by taking 
sufficient time properly to instruct the pa- 
tient before any films are exposed It is 
surpnsmg to note how many indmduals 
arc unable to comprehend simple instruc- 
tions and fail repeatedly in carr)nng them 
out Holding the nose dunng suspension 
of respiration is often of great assistance 
Companson of a number of films of the 
same patient made at the same time mil 
always show some of greater bnlhance of 
detail than others and these films mvan- 
ably are those made while the patient sus- 
pended respiration most satisfactonly 
There ma> be inadequate preparation of 
the patient because of "gas" pockets m the 
hepatic flexure or stomach or ei cn retained 
intestinal contents Incomplctclj absorbed 


dye may also interfere with dear visualiza- 
tion of the gall-bladder region It is es- 
sential that a cleansing enema be given im- 
mediatdy before the examination m cases 
in which the gall bladder is to be outhned 
with maximum mtensity so that the bowel 
may be clear of confusmg, overlying shad- 
ows 

The patient may have been given some- 
thmg to eat dunng the fastmg penod due to 
a misunderstandmg of orders and the gall 
bladder may be partially emptied of its 
opaque bile as a result of this lack of co- 
operation 

Second, Errors Due to Imperfect Tech- 
nic — Many errors may creep mto the 
techmc of performance of the oral Graham 
test Let us consider those concermng the 
tetraiodo first 

It IS essential that the dye be stored in 
amber glass ampoules or air-tight con- 
tamers so that no oxidation or other chemi- 
cal changes may occur before the patient 
recewes it The authors have found that 
the most satisfactory method of admin- 
istenng the dye is to dissolve it m a glass 
of w'ater seasoned with a httle frmt syrup 

TECHNIC OF THE INTENSIFIED METHOD 

Using oral cholecystography as a means 
for investigating the emptying power of the 
gall bladder foUowmg the admmistration of 
diolegogues, we noted that in cases m 
w^hich starvation was continued and the 
dye repeated the gall-bladder shadow w'as 
markedly intensified (1) We supple- 
mented these findings wnth certain research 
de\ elopments of Antonuca (2) and Sand- 
strom (3), tlie former hainng demonstrated 
that oral cholecystography may be acceler- 
ated b> adding to tlie glucose reserv’^e of the 
body, and the latter hanng found that 
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Anomalies of descent Hypodescent, 

hyperdescent 

Anomahes of fixation Hypofiixation, 

hyperfixation 

The redundant colon (dohchocolon) was 
present m 18 per cent of cases Its chief 
chmcal aspects are its occurrence in all 
builds and both sexes, and its association 
with marked constipation, and, less often, 
with pain and gas 

Non-rotation of the colon is rare It 
was present m about 0 2 per cent of cases 
It is often a manifestation of non-rotation 
of the entire mtestinal tract m which case 
it IS associated with mesentenum com- 
mune In the majority of cases the con- 
dition seems to be asymptomatic 
High cecum (hypodescent of the cecum) 
occurred m 6 per cent of cases Its chief 
chmcal aspects are its occurrence m 
eupeptic, sthemc males, and the ectopic 
position and mcreased tendency to m- 
flammation of the appendix 
Low cecum (hj’penlescent of the cecum) 
occurred m 18 per cent of cases Its chief 
cliTiicfll aspects are its occurrence m 
asthemc women and its assoaation with 
headaches and vomitmg, and discomfort m 
the nght lower quadrant 

Hypofixation (excessive mobihty) of the 
proximal (ceco-) colon occurred m 4 per 
cent of cases It is assoaated with the 
sthemc habitus and high cecum, and is a 
prereqmsite for volvulus and mtussus- 
ception Hypofixation of the hepatic 
flexure alone is assoaated with nght lower 
quadrant pain and tenderness Hypo- 
fixation of the cecum alone is assoaated 
with mcreased colomc imtabihty 

Hyperfixation (excessive fixation) of the 
proximal (ceco-) colon occurred in 20 per 


cent of cases It is assoaated ivith low 
ceca, duodenal bands, and colonic imt- 
abihty Hyperfixation of the hepatic 
flexiue alone is associated inth colomc u- 
ntabihty Hjperfixation of the cecum 
alone is apparently asymptomatic 
Surgical therapy is not indicated in the 
great majonty of colon anomahes this 
form of treatment should be resen'ed for 
mstances of actual mtesbnal obstrucbon 
In most cases a conservative plan of man- 
agement, based on the restoration of 
normal colon function, suffices'" for the re- 
hef of symptoms 
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F\e 3 Case B Sixteen hours after tctraiodo, 
film taken by old technic. 


Fig 4 Case S Note increase in density in 
normally functioning gall bladder, with ‘'mtensified 
technic " 


of cholestenn stones are visualized more 
readily (Fig 10) 

The bile ducts are clearly outlined in 
practically e\ery case in which a normal 
gall-bladder shadow intensity is obtained 
A gall bladder over the spine, which was 
formerlj easy to miss and report as a “no 
shadow,” is now more easily detected 
Fluoroscopy of the gall bladder is prac- 
tical on any case in which a gall-bladder 
shadow IS obtained 

There are certain roenlgcnographtc vn- 
provemcvls which aid in obtaining these 
better roentgenograms 

A fast Bucky is now used which penrnts 
exposures up to one-tw enticth of a second 
With sucli fast technic, fuzziness of the 
gall-bladder shadow' due to motion is 
lessened, if not entirely overcome The 
contrast obtainable is extreme and the 
visualization of small calculi is rendered 
more exact 

Compression is an advantage when the 
patient wall permit it It is amazing how 
much difference in the quahtv of roentgeno- 
grams results when the patient is thor- 
ouglily compressed and the abdominal 
org-ins are immobilized 
\\c use a standard technic of 100 ma 
and one-half second time, with less time in 


certain cases A fine focus tube may be 
used at this milhamperage and the general 
quahty of the work is excellent The 
results obtained from a Graham test satis- 
factonly performed may be grouped in 
five mam classes 

(A) The gall bladder is visualized 
{B) The gaU bladder is faintly visual- 
ized 

(C) The gall bladder fails properly to 
empty 

{D) There is no distinguishable gall- 
bladder shadow 

(£) Gallstones are present 

With any of these findings, one may 
make certain mistakes of mterpretation 
(A) WTien a gall-bladder shadow is 
outlined wnth fair intensity, the inclination 
of the interpreter is to regard the viscus 
as normal in function and, therefore, not 
diseased Such a statement may be in- 
correct, as patients recovenng from a re- 
cent attack of acute cholec> stitis have been 
repeatedly examined and an excellent 
shadow obtained The organ recovers 
from an acute disease and the mucosal 
function is regained suffiaently to result 
in normal shadow concentration 
Adhesions may result following an acute 
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Fig 1 Case A Oral cholecystography F ilm taken 
16 hours after tetraiodo A famt shadow (by old tech- 
nic) 


Fig 2 Case A Fort> hours after intensified 
technic The advantages of the new method can 
be readily appreciated This is no longer a “faint 
shadow” case 


giving the dye in fractional doses increased 
the shadow The authors have devised 
the following new technic for what they 
claim IS the “mtensified method of oral 
cholecystography, the details of which fol- 
low " 

The afternoon precedmg the Graham 
test the patient is given two or three cups 
of weak tea with as much sugar as possible, 
accompamed by one sweet cake 

The tetraiodo (3 5 grams) is given di- 
rectly after the evenmg meal, at about 7 
PM No extra fats are ordered at this 
meal as they generally cause mcreased dis- 
comfort and are not necessary 

Starvation is ordered for the foUowmg 
mommg and its importance explamed to 
the patient Study of the gall bladder is 
undertaken sixteen hours after admimstra- 
tion of the dye, to estimate the mucosal 
function of concentration With the new 
mtensified techmc there has been a tend- 
enc)’’ to drop the 12-hour examination as 
unnecessary or needless Selected foods 
are then allowed which will not empty the 
gall bladder, extra sugar bemg one of the 
important items Additional dj^e is gii en 
m small doses durmg the afternoon and 
evenmg, along with more sugar An ex- 
armnation of the gall bladder for maximum 


concentration and mtensity of the shadow 
IS then made before breakfast the foUowmg 
mommg, forty hours after the first dose of 
tetraiodo Then a fatty meal is taken and 
an hour later study is made of the function 
of contractabihty as the nscus empties 
Tumors and stones often come to hght as 
the gall bladder empties Sometimes the 
patient has to be kept under observation 
for a number of hours as emptymg pro- 
gresses 

This modified techmc has certain defi- 
mte advantages to compensate for the 
additional time and limited mtake — to 
which most gall-bladder patients do not 
object to anyway There is less nausea 
and discomfort complained of by the pa- 
tient with this new method 
There is far more uniformity to the nor- 
mal mtense shadow obtamed at the 40 hour 
obsen’’ation, whereas many normal cases 
varied considerably in the shadow densitj' 
at the 16-hour with the old techmc 
It IS far easier to determine when a 
shadow IS fantl The intensified method 
either gives a shadow or not, and the faint 
shadow IS more rare than ivith the former 
techmc (Figs 1 and 2) 

Stones and tumors of the gall bladder 
are more easily recognizee? htni 
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of cholestenn stones are visualized more 
readily (Fig 10) 

The bile ducts are clearly outlmed in 
practically every case m which a normal 
gall-bladder shadow intensity is obtained 
A gall bladder or er the spme, which was 
formerly easy to rmss and report as a “no 
shadow,” IS now more easily detected 
Fluoroscopy of the gall bladder is prac- 
tical on any case in which a gall-bladder 
shadow IS obtained 

There are certain roenlgenographic wi- 
provemcnts which aid in obtaining these 
better roentgenograms 

A fast Bucky is now used which permits 
exposures up to one-twentieth of a second 
With such fast technic, fuzziness of the 
gall-bladder shadow due to motion is 
lessened, if not cntirelv overcome The 
contrast obtainable is extreme and the 
visualization of small calculi is rendered 
more exact 

Compression is an advantage when the 
patient will permit it It is amazing hoiv 
mucli difference in the quahtv of roentgeno- 
grams results i\hen the patient is thor- 
oughly compressed and the abdominal 
organs are immobilized 

We use a standard technic of 100 ma 
and one-half second time, intli less time in 


certain cases A fine focus tube may be 
used at this milhamperage and the general 
quahty of the work is excellent The 
results obtained from a Graham test satis- 
factonlv performed may be grouped in 
five mam classes 

(A) The gall bladder is visualized 

{B) The gall bladder is faintly visual- 
ized 

(C) The gall bladder fails properly to 
empty 

(D) There is no distinguishable gall- 
bladder shadow 

(£) Gallstones are present 

With any of these findmgs, one may 
make certain mistakes of interpretation 

(A) WTien a gall-bladder shadow is 
outhned with fair intensity, the mchnation 
of the mterpretor is to regard tbe viscus 
as normal in function and, therefore, not 
diseased Such a statement may be in- 
correct, as patients recovering from a re- 
cent attack of acute cholecj stibs have been 
repeatedly examined and an excellent 
shadow obtained The organ recovers 
from an acute disease and the mucosal 
function is regained sufficiently to result 
in normal shadow concentration 

Adhesions may result folloivmg an acute 
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Fig 5 Case C Film taken 40 hours after first 
dose of tetraiodo, intensified technic Note that 
the beautiful gall bladder outline is as dense as the 
barium filled stomach Good funcbon 


Fig 6 Case C New technic, film taken three 
hours after lunch Note slow emptymg, with detail 
of ducts 


attack of cholecystitis, so that the \ascus 
may be hterally coated or sheathed m 
them The Graham test may demonstrate 
a normal gall-bladder shadow of good in- 
tensity and not deformed The fact that 
the viscus IS held constantly m an unusual 
position, whether the patient is erect, su- 
pine, or prone, usually mdicates adhesions, 
and fluoroscopy may aid in detecting les- 
sened mobihty and tenderness Further 
study of the gall bladder as it contracts 
down after an emptymg meal may aid 
In some cases we haA^e resorted to pneu- 
moperitoneum to actually demonstrate 
the adhesional bands 

The long pendulous gall bladder may 
appear deformed on some fihns or even 
mamtam a fixed abnormahty which dis- 
appears when the patient is exammed m 
the erect position (Figs 7 and S) 

If the gall bladder functions normally so 
that a shadow is obtamed of average m- 
tensit}’^ and the viscus contracts doivn well 
after a meal, any adhesions which are 
present are scars of previous disease and 
not necessarily causmg the present com- 
plaints We have heard one surgeon vol- 
unteer the statement that he has stopped 
operating on gall bladders with Aisible 
shadows on a Graham test because he has 


found by expenence that, when he does, 
the patients return later on with no im- 
provement of s3mptoms 

(B) Faint Shadow — It is m the recogm- 
tion of this condition that the roentgeno- 
graphic diagnosis of cholecystitis is most 
often overlooked 

The authors have frequently been asked, 
“Just what do you consider a faint 
shadow?” We have to confess that there 
IS a certam human element involved that 
cannot be descnbed with unfaihng exacti- 
tude One man may consider a shadow 
faint while another is satisfied that it is 
withm normal limits 

All this apphes to the old technic With 
the mtensified method of cholecystograph}^ 
one can be much more definite and immedi- 
ately recogmze a shadow that is faint 
It is learned by expenence, howeA''er, and 
not bv any shadow mde\ The patholog)’’ 
that gives a faint shadow findmg is most 
often located m the mucosa, producing a 
lack of proper concentration 

(C) Dejecltoe Emptying — IVe beheie, 
as many obsen’^ers before us have reported, 
that when the gall bladder fails to com- 
pletely empty within three hours after a 
fatty meal, it is pathologic and that this 
lack of proper empt3nng is due to a lesion 
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Fig T Case D Nole elongated gall bladder Fig 8 Case D Note deformitj of gall bladder 
m erect position inth intensified technic produced by position No adhesions 


involving the muscular coat In our ex- 
penence there is only one non-pathologic 
condition which will produce delayed 
emptying and that is asthema These 
cases are rare, but occasionally mdi%Tduals 
of this type will present themselves and 
their gall bladders mil not completely 
empty for twenty-four hours and some- 
times longer 

(D) No Shadow — These findings are of 
increased importance when resulting at 
forty hours mth tins technic, and hardly 
need checking or further confirmation un- 
less there is reason to suspect error that 
can be corrected 

There is a high average of obstructed 
cjstic ducts as a cause for this finding of 
“no shadow” and many times calcified 
stones are distinguishable as direct proof 
of tlus ct^olog^ The region of tlie lateral 
border of the spine should be carefulh' 
searched for the nng like shadow of a gall- 
stoiK 111 the ci Stic duct in all “no shadow” 
cans 

Cine >;hDuld alwa\s be certain before 
making his report that the gall bladder has 
not belli renioitd b\ preiious operalue 
proa dure Also there should be a defi- 
inlc, authoratnc statement as to tlie 
prtsuia or absence of jaundice Iiiquin 


should be made as to whether the patient 
had diarrhea or vomiting following the 
dye and whether anjdhing was eaten that 
should not have been All these conditions 
tend to prevent satisfactory^ results from 
cholecj'^stography 

The “no shadow” finding makes it neces- 
sary to be certain that the technic is 
not faulty Films of a Graham senes 
without a perceptible shadow are the ones 
brought in most frequently from outside 
laboratones by anxious physicians who de- 
sire to know' if the patient should be oper- 
ated upon To judge such films, whether 
satisfactory or not, certain rules must be 
kept m mind 

(1) Is there dye present in the intes- 
tines and visible on the films so that we 
know tliat the patient received the test 
and that it w'as not lost by vomiting or 
diarrhea^ 

(2) The lower edge of the liver shadow 
and the right kidney must be clearly out- 
lined as well as that of the psoas muscle 
Status inxersus must be excluded 

(”) The bony trabcculie of Uie nbs and 
spine must be sharplj outlined 

(d) The examination must include the 
pchis if the patient is thin Tf tn,, 
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Fig 9 Case £ Note faint gall bladder shadow 
with constriction larjfe non-opaque stone in lower 
segment Old techmc 


Fig 10 Case E Intensified technic film 
taken 40 hours after first dose of tetraiodo Note 
increased detail to constricted gall bladder shadow 
with stone 


verse, the lateral chest and abdominal wall 
should be included so that the gaU bladder 
IS within the area examined 

(5) Study of the spme must be made 
to be certain that the gall bladder is not 
hidden by the bony stnicture 

(6) At least three satisfactory films 
must be available covermg each examina- 
tion penod 

In cases of duodenal ulcer, a “no 
shadow” findmg sometimes results With 
this techmc it is adnsable to consider 
that two lesions are present, a duodenal 
ulcer and a diseased gall bladder We 
have bad numerous cases of duodenal ulcer 
with normal gall-bladder shadows 

Renal tumors, when extensive, may give 
a “no shadow” findmg and the gall blad- 
der be found apparently normal at opera- 
tion 

Regardless of the cause of the jaundice, 
the oral Graham test fails to outhne the 
gall bladder sahsfaciortly if the ichteric m- 
dex is over 30 This corresponds to an 
ichterus which is barelj'' tmtmg the skm 
m a good hght Just why the bile is not 
opaque m the presence of jaundice is dif- 
ficult to understand Investigations are 
now under way which attempt to supply 


the defiaency in glj’^cogen in the liver which 
IS present m var>nng degrees m jaundice, 
by giving the patient increased quantifies 
of sugar In some cases we have been 
able to render the bile opaque, although 
the shadow obtained of the gall bladder 
was faint 

(£) Gallstones — Gallstones are of two 
tjqies m them roentgenographic manifes- 
tations, calcified and non-calcified, or 
cholestenn, stones 

If there is sufiicient calaum content, 
the calculi are discermble without the 
Graham test, this is true m about one- 
thud of the cases There is quite a large 
group of pabents with gallstones of such 
low calaum content that they are innsible 
except on roentgenograms of the highest 
techmcal quahty 

Non-calctfied stones are preceptible onlj 
when a gall-bladder shadow is present 
If the cystic duct is obstructed, the 
tetraiodo cannot enter the gall bladder and 
no shadow of the viscus wall result The 
gall bladder may be filled with cholestenn 
gallstones but they will be inaasible as long 
as the gall bladder is not outlined ivitli 
opaque bile This is the confusing “no 
shadow” case without \asuali 2 ation of tlie 
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Fig 11 CaseF Film taken at 16 hours old tech- Fig 12 Case F Film taken at 40 hours intensi- 
nic A faint shadow with indefinite mottling from fied techmc. The pathology is clearly demonstrated 
multiple small calculi due to the increased detail 


gall bladder or stones , the chmcal iSjadings 
may be indefinite as well It is this type 
of case which requires flawless, exacting 
attention to every detail of the roentgeno- 
graphic technic, or mistakes ivill surely 
be made 

Small cholestenn stones and sometimes a 
large sohtary calculus may give a confusmg 
shadow, barely perceptible even on films 
of excellent technical quahty, and difficult 
to differentiate from gas bubbles and m- 
testinal content There are certain shad- 
ows from stomach and intestinal content 
which can be differentiated from gallstones 
only by repeated examinations or speaal 
maneuvers A cleansing enema and an 
immediate re-exammation, the dnnking of 
half a glass of hot water, massage of the 
abdomen, or a short walk are measures 
which may solve the difficulty Repeating 
the test IS the final and most efficacious 
attempt toward success in tlie correct 
interpretation A dozen pinhead-size cho- 
Icstenii gallstones and even a single large 
stone or an adenoma or papilloma of the 
gall bladder may be o\ crlooked unless the 
shidow inUnsitN of the mscus is satisfac- 
torv Iniforlunateh , the lesion nia} cause 
a faint shadow, wath the result that the 
small stones arc not detected lliis is 


another reason why the utmost shadow 
opaaty of the gall bladder is desirable 
and why the mtoisified techmc is more ef- 
fiaent The study of the emptying of the 
gall bladder usually aids in defining the 
lesion 

Differentiation of extnnsic shadows 
likely to be mistaken for stones include 
the following 

Gas in the Dnodemim —Bubbles of gas 
m the small intestines and pylonc region 
may directly overhe the gall bladder and 
cause confusing shadows easily mistaken 
for non-calafied stones As a rule, shad- 
ow's of gas bubbles shift m position on van- 
ous films suffiaentl} so that their lack of 
the same shape, size, and constant position 
differentiate them Taking a glass of 
hot water, several deep breaths, or a w-alk 
before another film may displace them 
Gas bubbles have a sharper margm and the 
blackness of the gas is greater than non- 
calafied stones, whose borders are less 
sharplj defined and whose central portion 
IS gray rather than black Non-calcified 
stones may be single or multiple, and, if 
multiple, the edge of tlie shadow' may tend 
to be facetted Wffien multiple, the shad- 
ows of tlie stones are generally much the 
same size and uniform in appearance. 
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9 Case E, Note faint gall-bladder shadow, 
with constriction large non-opaque stone m lower 
segment Old technic 


Fig 10 Case E Intensified technic film 
taken 40 hours after first dose of tctraiodo Note 
increased detail to constricted gall-bladder shadow, 
with stone 


verse, the lateral chest and abdominal wall 
should be included so that the gall bladder 
IS within the area examined 

(5) Study of the spme must be made 
to be certain that the gaU bladder is not 
hidden by the bony structure 

(6) At least three satisfactory films 
must be available covermg each examina- 
tion period 

In cases of duodenal ulcer, a "no 
shadow” findmg sometimes results With 
this techmc it is advisable to consider 
that two lesions are present, a duodenal 
ulcer and a diseased gall bladder We 
have had numerous cases of duodenal ulcer 
with normal gall-bladder shadows 

Renal tumors, when extensive, may give 
a ‘‘no shadow” findmg and the gaU blad- 
der be found apparently normal at opera- 
tion 

Regardless of the cause of the jaimdice, 
the oral Graham test fads to outline the 
gaU bladder satisfactonly of the ichtenc m- 
dex is over 30 This corresponds to an 
ichterus which is barely tmting the skm 
m a good hght Just why the bde is not 
opaque m the presence of jaundice is dif- 
ficult to understand Investigations are 
now under waj'- which attempt to supply 


the deficiency in glycogen in the hver which 
IS present m varjong degrees m jaundice, 
by giving the patient increased quantities 
of sugar In some cases we have been 
able to render the bde opaque, although 
the shadow obtained of the gall bladder 
was famt 

{E) Gallstones — Gallstones are of two 
types in their roentgenographic manifes- 
tations, calcified and non-calcified, or 
cholestenn, stones 

If there is sufficient calcium content, 
the calcuh are discernible ivithout the 
Graham test, this is true m about one- 
third of the cases There is quite a large 
group of patients with gallstones of such 
low calcium content that they are invisible 
except on roentgenograms of the highest 
techmeal qiiahty 

Noii-calcified stones are preceptible onlj 
when a gall-bladder shadow is present 
If the cystic duct is obstructed, the 
tetraiodo cannot enter the gall bladder and 
no shadow of the viscus mil result The 
gall bladder maj’- be filled with cholestenn 
gallstones but they mil be invisible as long 
as the gall bladder is not outlined mtli 
opaque bde This is the confusing “no 
shadow” case mthout \asualization of the 
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Fig 11 CaseF Film taken at 10 hours old tech- Fig 12 Case F Film taken at 40 hours intcnsi- 
ntc A famt shadow with indeOmte motUing from fied technic. The pathology is clearly demonstrated 
multiple small calculi *^tie to the increased detail 


gall bladder or stones , the clinical findings 
may be indefinite as weU It is this type 
ol case which requires flawless, exacting 
attention to every detail of the roentgeno- 
graphic technic, or mistakes will surely 
be made 

Small cholesterm stones and sometimes a 
large sohtary calculus may give a confusmg 
shadow, barely perceptible even on films 
of excellent technical quahty, and difficult 
to differentiate from gas bubbles and m- 
testinal content There are certain shad- 
ows from stomach and intestinal content 
which can be differentiated from gallstones 
only by repeated examinations or speaal 
maneuvers A cleansing enema and an 
immediate re-exammation, the dnnking of 
half a glass of hot water, massage of the 
abdomen, or a short w'alk are measures 
wluch may solve tlie difficulty Repeating 
the lest IS the final and most efficacious 
attempt toward success m the correct 
interpretation A dozen pmhead-size cho- 
Icstenu gallstones and c\cn a single large 
stone or an adenoma or papilloma of the 
gall bladder maj be o\ crlooked unless the 
shadow mtensitj of the mscus is satisfac- 
ton Unfortunatclv, tlic lesion maj cause 
a faint shadow, with the result that the 
small stones are not detected Ihis is 


another reason why the utmost shadow 
opacity of the gall bladder is desirable 
and why the intensified technic is more ef- 
fiaent The study of the emptymg of the 
gall bladder usually aids in defining the 
lesion 

Differentiation of extnnsic shadows 
likely to be mistaken for stones include 
the following 

Gas in the Duodenum — Bubbles of gas 
in the small mtestmes and pylonc region 
may directly overhe the gall bladder and 
cause confusing shadows easily mistaken 
for non-calcified stones As a rule, shad- 
ow's of gas bubbles shift in position on van- 
ous films suffiaently so that their lack of 
the same shape, size, and constant position 
differentiate them Taking a glass of 
hot W'ater, several deep breaths, or a walk 
before another film may displace them 
Gas bubbles have a sharper margin and the 
blackness of the gas is greater than non- 
calcified stones, whose borders are less 
sharply defined and whose central portion 
IS grav rather than black Non-calcified 
stones may be single or multiple, and, if 
multiple, tJie edge of the shadow may tend 
to be facetted men multiple, the shad- 
ows of tlie stones are generally much the 
same size and uniform in appearance. 
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Fjg 13 Case F Note gall bladder shadow m 
the presence of calcified gallstones Old technic, 
film taken 16 hours after tetraiodo 


Fig 14 Case F Note concentration of gall 
bladder even in the presence of numerous stones 
C 3 rstrc duct patent This film was taken 40 hours 
after first dose of tetraiodo New technic 


whereas gas has bizarre shapes — no two 
ahke The film after the emptying meal 
forces the stones together and the general 
bunchmg of the stones ivithin the gall- 
bladder shadow IS quite characteristic 
Study of the contracting gall bladder is 
prolonged m the intensified method and 
this is an added advantage of the new tech- 
nic 

Calcified mesentenc glands have the 
followmg charactenstics The shadows are 
mottled hke the mottled surface of a 
loganberry or raspberr)'^, they may be a 
cluster of round dots The calcified shadow 
is usuall}'- irregular, seldom faceted 
Each mass of glands may make up one 
spherical whole These glands are gen- 
erally multiple shadows but widely sepa- 
rated — too far to be within the gall blad- 
der On various films the same gland 
may have widely different positions, indi- 
catmg much greater range of motion than 
gallstones could have This is especially 
marked if some films are taken with the 
patient standing or supine for comparison 
with the usual prone films Occasionally 
typical calafied gland shadows prove to 
be stones m the cystic duct 

JJnnary calculi are often found on gall- 
bladder examinations and the character of 


the calcified shadow is charactensbc 
Branchmg, hornlike, half-moon-shaped re- 
nal calculi or casts of the renal pelvis are 
easy enough, but certain ureteral stones 
in the upper end of the nght ureter may 
cast faceted shadows which are more 
difficult to differentiate The lateral view 
IS always an aid in further ehmmating 
suspiaous shadows, as it places the cala- 
fication within the gall-bladder area — well 
to the antenor 

Vi^mhzahon of Ducts — The cystic duct 
IS most commonly visible but hepatic and 
common ducts are distmguishable on some 
of the roentgenograms and any of the 
ducts may be demonstrated if one ivishes 
to follow along for a suffiaent time, pro- 
vided, of course, that the gall bladder has 
normal shadow intensity The best time 
to outhne the ducts is folloiving the meal 
as the gall bladder contracts dowm and 
empbes Heister’s valves are often stnk- 
ingly shown 

Followmg operatn e removal of the gall 
bladder the patient may have a return of 
symptoms, whereupon the doctor may refer 
him for a Graham, feanng that new stones 
have formed in the ducts There is oc- 
casionally suffiaent dilatation of the ducts 
by a stone to make it seem as though a new 
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small gall bladder has reformed We had 
a case m which two small cholesterm stones 
were demonstrated iwthm the dilated re- 
mains of a cystic duct after cholecystec- 
tomy The opaque bile outhne the two 
stones like the eyes of an owl The case 
was operated upon and the findings were 
confirmed 

Kirklm (4) was the first to recognize 
tumors of the gall bladder and to differen- 
tiate them from stones He maintams, 
and we support his conclusions, that be- 
nign growls, espeaally papillomas, are 
more likely to be seen along the margin 
of the gall-bladder shadow or m the nud- 
section of the fundus — seldom m the lower 
portion The shadow defect is usually 
round, small m size, and mamtams the 
same relative position on all the roentgeno- 
grams At times these defects may be 
multiple, if so, they are never aggregate 
but more likely discrete, in contradistmc- 
tion to gallstones Many times these 
negative areas do not appear until the gall 
bladder has partially emptied It is pos- 
sible that they really have very little 
chmcal significance, as most cases givmg 
a definite defect show an intense gall- 
bladder shadow 

Adenomas give somewhat different find- 
ings from papillomas — the defect is nearly 
always at the tip of the fundus and is more 
likely to be sht-hke in chEwacter rather 
than round It vanes in size but is per- 


sistent in location In adenomas the gall- 
bladder shadow IS more hkely to be some- 
what faint, shoivmg more pathologic 
changes in the walls, and is more frequently 
found as the gall bladder empties 

Summary 

(1) A new oral method of intensified 
cholecystography is presented based on 
fractional doses over a longer penod of 
time, a fast Bucky, and the administration 
of glucose before and dunng examination 

(21 Consideration is made of certain 
errors due to the patient, and the roentgen 
techmc is recounted in detail 

(3) Some easily misunderstood prob- 
lems in mterpretation are considered, such 
as "faint” and "no shadow” cases 

(4) A differenbal diagnosis has been 
compiled covering confusing intrinsic and 
extrinsic shadows, with remarks emphasiz- 
ing the characteristics brought out by 
Kirklm on papilloma and adenoma of the 
gaU bladder 
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Fig 13 Case F Note gall bladder shadow m 
toe presence of calcified gallstones Old technic, 
film taken 16 hours after tetraiodo 


Fig 14. Case F Note concentration of gall 
bladder even m toe presence of numerous stones 
cystic duct patent This film was taken 40 horns 
after first dose of tetraiodo New technic 


whereas gas has bizarre shapes — no two 
ahke The film after the emptying meal 
forces the stones together and the general 
bunchmg of the stones within the gall- 
bladder shadow IS quite characteristic 
Study of the contracting gall bladder is 
prolonged m the intensified method and 
this IS an added advantage of the new tech- 
nic 

Calcified mesentenc glands have the 
followmg charactenstics The shadows are 
mottled like the mottled surface of a 
loganberry or raspberry, they may be a 
cluster of round dots The calcified shadow 
IS usuall}’- irregular, seldom faceted 
Each mass of glands may make up one 
sphencal whole These glands are gen- 
erally multiple shadows but widely sepa- 
rated — too far to be within the gall blad- 
der On various films the same gland 
may have ividety different positions, indi- 
cating much greater range of motion than 
gallstones could have This is espeaally 
marked if some films are taken with the 
patient standing or supine for companson 
with the usual prone films Occasionally 
typical calcified gland shadows prove to 
be stones m the cystic duct 

Unnary calcuh are often found on gall- 
bladder examinations and the character of 


the calafied shadow is characteristic 
Branching, hornlike, half-moon-shaped re- 
nal calcuh or casts of the renal pelns are 
easy enough, but certain ureteral stones 
m the upper end of the nght ureter mav 
cast faceted shadows which are more 
difficult to differentiate The lateral \aew 
IS always an aid in further ehminabng 
suspiCTOUs shadow’s, as it places the cala- 
fication mthm the gall-bladder area — well 
to the anterior 

Vtsuahzattoii of Ducts — The cystic duct 
IS most commonlv visible but hepatic and 
common ducts are distinguishable on some 
of the roentgenograms and anv of the 
ducts may be demonstrated if one washes 
to follow along for a suffiaent time, pro- 
vided, of course, that the gall bladder has 
normal shadow intensity The best time 
to outline the ducts is follownng the meal 
as the gall bladder contracts down and 
empties Heister’s vah’es are often stnk- 
ingl) shown 

FoUoiving operative remoi al of the gall 
bladder the patient may have a return of 
s^nr^ptoms, whereupon the doctor ma} refer 
him for a Graham, feanng that new stones 
haxe formed m the ducts There is oc- 
casional!) sufficient dilatation of the ducts 
b) a stone to make it seem as though a new 
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cephalography is of value in cases of sus- were explored and in six the encephalo- 
pected tumor in which the signs of pressure grams were found to have been of defimte 
are absent It is necessary, however, at locahzing value In two instances (Cases 
times to supplement ventnculography 2 and 5) the locahzation was defimtely 
when the encephalographic findmgs are misleading as no tumor was found There 
not conclusive, as stressed by Dandy and was one instance (Case 8) in which the 
illustrated m three of the followmg cases ventricles did not fill satisfactorily and 
Adson presented an excellent evaluation subsequent ventnculography was neces- 
of this procedure m 1631 and I am takmg sary before a defimte diagnosis could be 
the hberty to borrow his means of cntical made The one death (Case 9) followmg 
analysis encephalography was in a nine-year-old 

The above ten cases had vanable signs girl with a third ventncle tumor The 
and points in each histor}’' which would neurologic picture consisted of a child m 



THE VALUE OF ENCEPHALOGRAPHY AS A DIAGNOSTIC AND 
THERAPEUTIC AGENT 

By WALTER D ABBOTT, M D , FACS, Bes Moines, Iowa 


^PHE procedure of encephalography as 
a diagnostic and therapeutic agent has 
become more popular m the past few 
years As m all new ventures m medicme 
and surgery, extravagant claims have been 
made for the relative ments for this addi- 
tion to our armamentarium 

There is no question but that encepha- 
lography has been of distmct advan- 
tage m certam conditions and guilty of pro- 
viding rmsleadmg or worthless clues m pur- 
sumg the cause of other disease entities 
Thus, it is the purpose of this paper to pre- 
sent a cntical review of a senes of cases, 
taken m consecutive order, and to discuss 
the relative ments of encephalography m 
each individual mstance 
It seems unnecessary to repeat the his- 
tory of the development of this procedure, 
with its gradual evolution into the present 


techmc, which is practically standardized 
Thus, each type of disease condition in 
which the following cases have been appbed 
will be bnefly discussed 
Brain Tumors — ^There are certain in- 
stances m which the presence of an intra- 
cramal growth is suspected, mth a 
pauaty of locahzmg signs No case of 
suspected brain tumor should be submitted 
to a mechamcal means of diagnosis until 
every neurologic, opthalmologic, and roent- 
genographic clue has been carefully investi- 
gated There are, however, instances in 
which further efforts are indicated so that 
a proper diagnosis and localization can be 
made It has been emphasized repeatedly 
that encephalography is dangerous in the 
presence of mcreased intracramal pressure 
as evidenced by choked discs and a high 
spinal manometnc reading Thus, en- 


TABLE I 


ClmiaU 

Diagnosis 


1 Tumor suspected 

localitcd 

2 Tumor suspected 

localized 


3 Tumor suspected 
localized 


4 Tumor suspected 
localized 


6 Tumor suspected 
localized 

6 Tumor suspected 

locaUxed 

7 Tumor suspected 

localized 


Roeatgeoograms 


EDcephalographic 

Studies 


Diagnostic 

Value 


not I Negativ c 


not 1 Ncgatiie 


not 1 Negatix'e 


not Negative 


not Negative 

not Negatii e 

not Increased 
pressure 


8 Tumor suspected 
localized 


9 Tumor zuspected 
locakzed 

10 Tumor suspected 
localized 


not Increased 
pressure 

not Negative 

not Increased 
pressure 


Tumor right panetal lobe PosiUn'c 

FiUing defect posterior Misleading 
bom of right lateral 
\'entncle 

Tumor right paileta! lobe Positive 


Tumor right temporal Positl\e 
lobe 

Filling defect right lat Misleading 
cral ventricle 

Tumor left panetal lobe Positive 


intracranial Tumor right temporal PosiU\e 
lobe 


intracninial FiUing defect third and None 
nght lateral \'entncies 

Filling defect of third Positive 
vcntncle 

intracranial Tumor left frontal fobe Positive 


Therapeutic Value 
and Comments 


Inoperable glioma of 
right temporal lobe 

None Exploration no 
tumor found autopsy 
meningoepend) mltis 

Inoperable ghoma (spon 
po-blostoma multi 
forme) riRht panetal 
lobe 

Exploration Aneurys- 
mal vans right tem 
poral lobe 

Fiploration no tumor 

found 

Exploratioa lubcortical 
cjst 

Inoperable glioma (»P^° 
gio-hhurtoma multi 
forme) right temporal 
lobe 

\ entncuJographj oeces 
sar> Third \-entricle 
tumor 

Third ventricle tumor 
Autopsy 

Exploration Inoperable 
ghoma left froul^ and 
temporal lobes (spon 
I gio blisfoma uoipo- 
larc) 
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cephalography is of value in cases of sus- 
pected tumor in which the signs of pressure 
are absent It is necessary, however, at 
times to supplement ventriculography 
when the encephalographic findmgs are 
not conclusive, as stressed by Dandy and 
illustrated in three of the foUowmg cases 

Adson presented an excellent evaluation 
of this procedure in 1931 and I am takmg 
the liberty to borrow his means of critical 
analysis 

The above ten cases had variable signs 
and points in each history which would 
lead to a suspicion of brain tumor In no 
case was there presence of choked discs or 
an increase of spmal fluid pressure above 
20 cm of water Eight of the ten cases 


were explored and m six the encephalo- 
grams were found to have been of defimte 
locahzing value In two mstances (Cases 
2 and 5) the localization was definitely 
misleadmg as no tumor was found There 
was one instance (Case 8) m which the 
ventricles did not fill satisfactorily and 
subsequent ventriculography was neces- 
sary before a defimte diagnosis could be 
made The one death (Case 9) followmg 
encephalography was m a mne-year-old 
girl with a third ventricle tumor The 
neurologic picture consisted of a child in 
coma who suffered from a bizarre type of 
convulsive seizures many tunes each day 
Death occurred five days after encephalog- 
raphy and the tumor was found at autopsy 


TABLE II 


Roentgenograms 

' Encephalographic 
Studies 

Diagnostic 

Value 

Negative 


Filling defect over right 
parietal lobe 

Positive 

Negative 


Filling defect over left 
fronto-temporat lobes 

Po!iU\e 

Negative 


Marked cerebral atroph> 
with dilated ventricles 

1 

Positive 

Negative 


Filling defect over both 
parietal lobes 

Positive 

Healed fracture left tern 
poral bone 

Filling defect left tem ! 
poral lobe 

Positiv e 

Linear fracture leftfron 
tnl bone 

Filling defect right pane 
tal lobe 

Positive 

Linear fracture 
parietal bone 

right j 

Normal encephalogram 

Positive 

Negative 


Normal encephalogrora 

Positive 

Negativ c 


Normal encephalogram 

None 

Hcalcil fracture 
frontal lobe 

left 

Moderate widening of 
cortical pathwa >5 over 
both frontal lol^ j 

Indeterminate 

Negative 


Normal encephalogram 

None 

Healed frnclure 
parietal lobe 

right 

blight dilatation of ven 
triclcs and compres 
don sulci right parietal 
lobe 

Indclcrminate refused 
cxploratiou 

Hevlerl fiacliire 
frontal bone 

right 1 

1 

1 

Slight Widening of corti 
cal natbwavs over 
iKjlh frontal lolies 

Iniletcrminate 

Negative 

1 

Right lateral vcntncic 
partialh filial other 
Wive normal 

Indeterminuie refu ed ' 
V cntficulogram 


Clinical 
I>iapnorfs 

1 Suspected subdural 

hetnatozna following 
mjur^ 

2 Suspected subdural 

hemaloma following 
injury 

3 Suspected bilateral 

subdural hematomas 
following birth in 
jur> 

^ Suspected bilateral 

sulklural hematomas 
lolloping birth in 
jury 

6 buspecled subdural 

hemaloma following 
»njur> 

C Suspected hematoma 
following injur> 

7 Suspccteil subdural 

hemaloma following 
injur> 


8 Suspected tmumalic 
epllcps> 

0 Tost Iratiraalic head 
nche 


10 1 osl traumatic heacl 

DCllC 


U I oxt traumatic bend 
ttchc 


I? Imf traumatic head 
ache 


n I ml traumatic head 

ftdie 


H 1 o^t traumatic hea«I 
nche 


Therapeutic Value 
and Comments 


Exploration removal of 
clot 


Explorabon remo\alof 
clot 


No operation felt to be 
justified 


Bilateral exploration 
with removal of clots 


Exploration clot re 
moved 


Exploration removal of 
clot 


No operation 120c.c.of 
cerebrospinal fluid re 
placed with 110 c.c, 
air 

No surgical procedure 
felt to be justified 

None fiO c.c. of cerebro^ 
spinal fluid replaced 
With 85 C.C. air 

None 110 c.c cerebro- 
spinal fluid replaced 
with I00C.C. oir 

None SO c c. ccrebro 
spinal fluid replaced 
with 75 C.C. air 

None 130 cc. cerebro- 
spinal fluid replaced 
with 120 cc, air 


Spinal fluid replaced 
With So c c air 

»one 7o c c. cerebro- 
spinal fluid replaced 
With 70 C.C. oir 
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Thus, it IS felt that occasionally, m a 
case of suspected brain tumor, encephalog- 
raphy IS indicated when there are no 
demonstrable signs of a marked mcrease m 
intracramal pressiue However, the possi- 
bdity of bemg misled m localization must 
be borne in mmd and it is my opimon that 
ventnculography is of far more value m 
locahzmg cerebral neoplasms when chmcal 
signs are msuffiaent 

Tramnatic Conditwns — ^The ever-in- 
creasmg frequency of puzzhng comphca- 
tions followmg head injunes may upon 
occasion warrant the use of encephalogra- 
phy for a means of diagnosis In addition, 
a number of wnters have reported bene- 
ficial results m unusually resistant cases 
of post-traumatic headaches These grati- 
fymg rewards are based upon the theory 
that msufflation of au wiU break up many 
fine adhesions which had mterfered with 
the normal cuculation of cerebro-spmal 
flmd This has not occurred m my ex- 
penence, as ivill be shown m the followmg 


cases Many of these unfortunate suf- 
ferers are relieved only by generous com- 
pensation or through much reassurance 
over the course of many months 

Encephalography was of distmct diag- 
nostic value m eight of the above cases and 
possibly of some value m four other cases 
As a therapeutic agent duected toward re- 
hef of post-traumatic headaches, this pro- 
cediue was of no benefit It is important 
to state that m all of the above cases there 
was msuffiaent dimcal evidence to warrant 
a diagnosis 

Congenital Defects — Every chnician is 
confronted with the problem of the defec- 
tive child and its anxious parents Pan- 
coast and Fay, and later, Crothers, Vogt, 
and Eley have discussed the value of pneu- 
moroentgenography m children with fixed 
lesions of the bram If for no other reason, 
encephalography, or preferably ventncu- 
lography, should be instituted to prevent 
dotmg parents from wastmg hard-earned 
money m a vam search for a cure of a hope- 


TABLE III 


Cbnical 

IHe^osU 


1 Hydrocephalus 

2 Indctcrmloatc 

3 Indetenmiuite 

4 Indeterminate 

5 Hydrocephalus 


Cbmcflt 

Diagnosis 


1 Headaches following ea 

cephalitis 2 year* pre 

2 Headaches, emotional 

instability following 
encephalitis 2 years 
pre\ lously 

3 Headaches following en 

cepboUUs 18 months 
previously 


Roentgenograms 

Eocepholographic 

Stud^ 

Diagnostic 

Value 

Therapeutic Value 
and Comments 

Not taken 

Marked dilatation of 
venttides and com 
pressioa of both cere- 
bral hemispheres 

Positive 

None 200 c c cerebro- 
spinal Hacd replaced 
with 190 C.C. air 

Negative 

Ventricle* not visible 

Negative \entricuIogre 
phy supplemented 

None. Ventncukignittis 
indicated lesion of 
third \*entricle. Con 
genital defect of third 
ventricle found at au 
lopsy 

Negative 

riefcct of third ventricle 

Positive 

None Corroboroled at 
outopsy 

Negative 

Defect of fourth ventricle 

Positive 

Etploratlon Anom* 

kms iTSsels constrict 
Ing fourth ventricle 

Neeati\e 

Commumcating bj’dro- 
cepbaius oostruction 
at chiasmal cistern 

Indeterminate refused 

erpiofotlon 

None 150 cc cerebro- 
spinal fluid replaced 
with 140 c c air 

TABLE 

— — 


Roentgenograms 

Eocepboiognipfaic 

Studies 

Diagnostic 

Value 

Therapeutic Voluc 
and Comments 

Xhm Inner table left 
frontal bone 

Wide cortical pathway* 
and compre^on of 
both frontal lobes 

Posiure 

Cerebrospinal fluid (120 
c c ) replaced with HO 
c c air Relief with 
dehydration diet 

Negati\e 

Wide cortical pathways 
and compression of 
both frontal lobes 

PosjUnc 

Cerebrospinal fluid (00 
c c > replaced with fio 
cc cur Rebcf with 
deh 5 *draUotJ diet 

Negatli'C 

\nde cortical pathwajs 
and compression of 
both frontM lobes 

Pontile 

Cerebrospinal fluid (8., 
C.C) renUcrtl with bo 
cccfatf Relief with 
dchyilration diet 
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lessly deficient diild Encephalography 
does not seem as valuable as ventriculogra- 
phy m some cases of hydrocephalus, and 
for this reason it is sometimes necessary to 
supplement the latter procedure when 
doubt exists as to the presence of an ob- 
struction in the ventncular circulation 
It IS highly possible that some of the fol- 


lowing cases nnght receive benefit at a 
later date when our knowledge of newer 
surgical attacks upon the ventncles be- 
comes broader 

Inflammatory Conditions — There have 
been occasional cases following m the 
wake of a severe encephahtis in which the 
symptoms were bizarre and the physical 


TABLE v 


Clmicat 

DUcnosta 


Roentgenograms 


Encephatographic 

Studies 


Diagnostic 

Value 


1 Epilepsy 


2 Epilepsy 


3 Epilepsy 


4 Epilepsy 


3 Epilepsy 


6 Epilepsy 


7 Epilepsy 


8 Epilepsy 


'» Epllcps> 


10 1 pilcps> 


U 1 pilfpn 


I 1 I »ici M 


NegaU\e 


Negati\e 


Negati\c 


NcgatKe 


Ncgatn e 


Negative 


Negative 




Diffuse cerebral atrophy Positive 


Communicatiag hvdro- Positive 
cephalus block at 
chiasmal astern 


Normal encephalogram Indeterminate 


Compression of right pa Misleading 
rietal lobe 


I Normal encephalogram Indeterminate 


Moderately diffuse cere | Positive 
bral atropb> ' 


Diffuse cerebrol atrophj Positive 


ide cortical pathways Positive 


Moderotc cerebral olro- Positive 
phj 


Norma! encephnlograra Indeterminate 


■ Normal encephalogmm i Indeterminate 


I Diffuve cerebral atrophy j PomIuc 


Therapeutic Value 
and Comments 


I None 180 c.c cerebro- 
spinal Buld replaced 
with 165 c,c. of air 
Rapid mental deteno 
ration 

Exploration Adhesions 
around chiasmal cts 
tern broken up Con 
vulsions definitely di 
numshed m seventy 
and frequency 

None 100 cc. of cere 
brospinol fluid re- 
placM with 90 c c. of 
air No improvement 

Exploration for tumor 
none found Mentn^ 
encephalitis Mode 
rate improvement on 
dehydration diet 

None 100 C.C cerebro- 
spinal fluid replaced 
with 95 C.C. of 
Placed on dehydration 
diet. Unco-opcrative, 
No improvement 

None 120 c.a of cere 
brospinal fluid re- 
place with 1 15 C.C. of 
air Dehydration diet. 
Marked improvement 

None 180 c.c. of cere- 
brospinal fluid re 
placed with 175 c c, of 
oir Rapid mental 
deterioration 

None 100 c.c. cerebro- 
spinal fluid replaced 
With 90 ac. of air 
Marked improvement 
with dehydration diet 

None 120 cc. cerebro- 
spinal fluid replaced 
with no C.C of cur 
Moderate improv c 
ment on dehydration 
diet 

Indeterminate SO c.c. 
cerebrospinal fluid re- 
placed With 75 C.C. of 
air Porenu would 
not co-operate on diet 
No seuurcs In pa«:t IB 
months 

None 80 tc. ccrebro- 
»P»^i^^flald replaced 
with #5 C.C. air No 
^^■operation on diet 
Convulsions persist 

J'»fC-«rchro 
spinal Hu.d rrplacri 

mth Oo tc of air 
Rapid mental deterio 
ration 
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Thus, it IS felt that occasionally, m a 
case of suspected brain tumor, encephalog- 
raphy IS indicated when there are no 
demonstrable signs of a marked mcrease m 
intracranial pressure However, the possi- 
bihty of being misled m localization must 
be borne m mmd and it is my opinion that 
ventnculography is of far more A’^alue m 
locahzmg cerebral neoplasms when chnical 
signs are insufficient 

Traumatic Conditions — The ever-m- 
creasmg frequency of puzzhng comphca- 
tions followmg head injuries may upon 
occasion warrant the use of encephalogra- 
phy for a means of diagnosis In addition, 
a number of writers have reported bene- 
fiaal results in unusually resistant cases 
of post-traumatic headaches These grati- 
fymg rewards are based upon the theory 
that msufflation of air will break up many 
fine adhesions which had mterfered with 
the normal circulation of cerebro-spinal 
flmd This has not occurred m my ex- 
penence, as will be shown m the following 


cases Many of these unfortunate suf- 
ferers are relieved only by generous com- 
pensation or through much reassurance 
over the course of many months 

Encephalography was of distinct diag- 
nostic value in eight of the above cases and 
possibly of some value m four other cases 
As a therapeutic agent directed toward rc- 
hef of post-traumatic headaches, this pro 
cedure was of no benefit It is important 
to state that in all of the above cases there 
was msuffiaent clmical endence to warrant 
a diagnosis 

Congenital Defects — ^Every chniaan is 
confronted with the problem of the defec- 
tive child and its anxious parents Pan- 
coast and Fay, and later, Crothers, Vogt, 
and Eley have discussed the value of pneu- 
moroentgenography m children with fixed 
lesions of the bram If for no other reason, 
encephalography, or preferably ventncu- 
lography, should be instituted to prevent 
doting parents from wasting hard-earned 
money m a vam search for a cure of a hope- 


TABLE in 


Chmcal 

Diai^osls 


1 Hydrocephalus 

2 Indctenmiiate 

3 Indetenmnate 

4 lodeternmiAte 

6 Hydrocephalus 


Chnical 

Ihaenogis 


1 Headaches foUotnncen 
cephalitis 2 year* pre- 
^^o^sly 


2 Headaches, emotiocal 

mitablUty /oUowing 
encephalitis 2 years 
previoasly 

3 Headaches following en 

cephalitis 18 months 
prcnoosJy 


Rociit|:wograms 

Encepbaiographic 

Studies 

Diagnostic 

Value 

Therapeutic Value 
and Comments 

Not Uhen 


Positive 

None 200 cc, cerebro* 
spinal fluid replaced 
vnth ID0C.C. air 

Negative 

Ventricles not visible 

Negative icntnculogm 
phy supplemented 

None Ventriculograms 
in^cated lesion of 
third ventricle. Con 
genital defect of third 
ventnde found at an 
topsy 

Negative 

Defect of third ventricle 

Positive 

None. Corroborated at 
autopsy 

Negative 

I>efect of fourth \ entriclc 

Positive 

Exploration Anomn 

lous vessels constnet 
ing fourth vmtricle 

Negatfi c 

CocnoiunicaUng bydro- 
cephalos obstruction 
at chiasmal dstern 

Indeterminate refused 

espio ration 

None 150 cc cerebro- 
spinal fluid replaced 
with 140 C.C. nir 



Encepbaiographic 

Studies 


Tbempeutic Value 
and Comments 

Thin inner table left 
frontal boae 

Wide cortical pathways 
and compit^on ol 
both frontal lobes 

Positive 

Cerebrospinal fluid (120 
C.C.) r^laccd with 110 
cc air Relief with 
dehydratKm diet 

Negative 

^Hde cortical pathways 
ood compression of 
both frontal Jobes 

Positive 

Cerebrospinal fluid (00 
c-c.) replaced vitb 80 
C.C. air Relief with 
dehydration diet 

Xcgatlv-e 

W’ldc ccnticaJ pathways 
and compressjoo of 
both frontal lobes 

Positive 

Cerebrospinal fluid (tUi 
cc.) rrolaced with SO 
C.C of air Rtbefwlih 
dehydration diet 







RENAL RICKETS^ 

WaTH REPORT OF A CASE 
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association of chrome kidney 
disease with renal msuffiaency and 
delayed nckets in children and ado- 
lescents has been frequently stressed m the 
hterature smee Lucas, in 1883 (1), re- 
ported a number of cases of nckets asso- 
ciated with albuminuna These occurred 
about puberty and he stated that the 
phenomena of late nckets and albumm- 
una are too frequently connected to be 
matters of chance and suggested for the 
ailment the term ‘‘nckets of adolescence ” 
Fletcher’s report (2) of a case of infantil- 
ism m a boy, aged six years, associated 
with chrome kidney disease, has been 
cited repeatedly as bemg the first definite 
recogmtion of the etiologic connection 
between chrome kidney disease and renal 
nckets Barber, m 1920 (3), compiled 
a senes of ten cases of stunted deielop- 
ment, renal msuffiaency. and the late 
bone changes of a rachitic nature and 
contnbuted the term “renal dwarfism ’’ 
Thus were eiolved the three terms used 
to desenbe the vanable chmeal mani- 
festations of maldevclopment due to 
renal insufficiency in early life, the par- 
ticular terms used depending on whether 
nckets, mfanUlism, or dwarfism is the 
predominant abnormality The hterature 
contains man> case reports and the col- 
lected data ha\e established renal nckets 
as a clinical entit) 

I lioloiiv - -A sufficient number of cases 
and iiiough clinical and pathologic data 
ha\t been collected to establish the fact 
that this t>pc of nckets is not the result 
of an^ one particular type of chronic 
kidmv disease but ma^ be associated 
with chrome interstitial nephntis, c^stlc 
kidtuNs congimtal or acquired obstruc- 
tion of the uniiare tract, unnar% tract 
Iiifetious md calaih. nephntis sccondoiw 
to se^umic or lord infections which Icr- 

• for iMil.I, cation Ckl 17, moi 





Fig 1 Anlcropostcnor mc« of the legs shows 
marked Ixjiong with cupping of the dmph>ses of 
the lou-cr end of the tibitc and broadening of the 
upper end ^ ^ 

mmate m chronic nephntis, or other 
lesions which produce renal msuffiaency 
dunng the growth penod 
The mcclianism b} which the bony 
changes take place is not definitely under- 
stood and there are many controversial 
icones Most of the theoncs are based 

rrs^lhiw f ”l‘=‘«’"-phosphorus balance 
resulting from the inabiht) of the kidne\s 

to excrete endogenous phosphates This 

“tal. “t!, V' Wood 

calcium The lowered calcium and m- 


i/ t 
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findings were absent or out of proportion 
with the history It is in these few in- 
stances that encephalography has been of 
value as a means of diagnosis which led to 
mstitution of treatment affordmg defimte 
rehef 

Epilepsy — Encephalography has been 
advocated as a diagnostic means m all 
cases of generahzed convulsions The sup- 
porters of the dehydration treatment feel 
that an encephalogram and measurement 
of cerebrospinal flmd content will regulate, 
to a relative degree, the amount of flmd 
restnction 

It IS obmous that any adult suddenly 
seized with convulsions m the absence of a 
demonstrable cause or previous epileptic 
history, should receive the benefit of 
encephalography as a means toward de- 
tection of orgamc pathology 

There have been some reports that 
encephalography is of therapeutic value m 
the convulsive state, but it is questionable if 
this procedure is the sole therapeutic agent 
or if it IS not an adjunct to other forms of 
therapy Thus, it would be extremely 
difficult to evaluate the full benefit of 
encephalography unless a senes of cases 
were kept under stnct observation to rule 
out any additional form of treatment In 
one of the followmg cases, the convulsions 
have ceased for eighteen months without 
further treatment purely because of imco- 
operative parents This one case hardly 


seems to justify a feehng of rehance upon 
encephalography as a sole therajieutic 
agent 

SUMMARY 

Encephalography has been of \alue as a 
means of diagnosis m a large percentage of 
the above cases when chmcal signs were too 
meager to clarify each situation How- 
ever, as in all mechamcal aids, too much 
rehance cannot be placed upon this pro 
cedure As a therapeutic agent, encepha- 
lography has been of no value in mv 
experience 

To obtam the full benefit of encephalog- 
raphy, there must be a thorough basic 
imderstandmg of the pathology of the 
cerebrum and knowledge of the physiologic 
anatomy of the cerebrospmal flmd arcula- 
tion, coupled with close co-operation be- 
tween the neurologist, surgeon, and roent- 
genologist 
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Tig 3 Oulwnrd bowing of both femurs The 
dmph>sis IS markedly Irabcculated and shows de- 
creased calcium deposit 

tissue, irregular calcification and broad 
zones of loose connective tissue m which 
islands of osteoid tissue are embedded 
between cartilage and bone The large 
islands of cartilage are bordered by dense 
calcium deposits which give to the bones 
the honevcombed and woolly appearance 
seen on the roentgenogram The prohfer- 
ative cartilage is irregular and calci- 
fication IS dcfectne Trabcculaj arc thin 
and the osteoid borders are narrow 
Loose fibrous tissue surrounds and lies 
between the trabeculre and islands of 
cartilage The bone is soft and the 
cortex IS thin Hemorrhage mav occur 
between the cpiplnscs and the diaphjscs 
T here is a large increase in medullan fat 
Si mp/oHM — Renal rickets usualh ap- 
pi irs before the tenth xear, and is most 
common in children under five jears of 
age The onset is usualh insidious In- 
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Fig 4 Delayed appearance of carpal bones, 
and scanty calcium content There is broademng 
of the diaphyses of the radii and absence of cal- 
cification in the lower end of the ulnm 

fantihsm, dwarfism, or nckets may be 
the outstanding chmeal picture and there 
are combinations and vanables of these 
abnormal states The symptoms are 
chiefly those of a chrome nephntis on 
which are superimposed rachitic changes 
and maldevelopment The symptoms are 
vanable and not all those charactensbc 
of the disease are present m every case 
Drowsiness, headaches, vomiting, anorexia, 
excessive thirst, polyuria, wasting, anemia, 
impaired renal function, retardation of 
growth and physical development, de- 
layed or absent development of the sec- 
ondary sexual charactenstics, and rachitic 
deformities are the predormnant signs 
and sjunploms In view of the renal 
damage, there is a surpnsmgly low ina- 
dence of cardiox'ascular signs and symp- 
toms Hematuria, renal pain, dyspnea, 
palpitation, xusionarj" changes, high blood 
pressure, and edema are by no means 
outstanding sjmiptoms 

The chief physical findings arc genu 
\algum, parietal and occipital bossing, 
beading of the costochondral junctions, 
Harrison’s sulcus flanng of the epiphyses, 
“pigeon chest,’’ flat feet, bownng of the 
long bones, and occasionally deformities 
from malunited fractures and genu x arus 
Ihc urea and non-protcin nitrogen in 
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creased phosphorus content may be rela- 
tive or absolute, or there may be a com- 
plete reversal of the usual ratio of calaum 


Pathology — ^The outstanding pathologic 
findmg IS marked, and often results in 
practically complete destruction of the 



Fjg 2 Lateral view of the legs shovrs marked tibia] bomng and rachitic 
changes about the epiphyses 


and phosphorus This abnormal calcium- 
phosphorus ratio seems to be entirely 
mdependent of the nuneral and vitamin 
constituents of the diet, and hence renal 
rickets is not regarded pnmanly a food 
defiaency disease Mitchell (4) reasons 
that since the kidneys are unable to 
excrete the endogenous phosphates, the 
blood phosphorus should be higher than 
that usually found, and hence the body 
must be ehimnating these waste products 
m some wa}'', presumably by the bowel 
He beheves that the mcreased level of 
phosphates m the intestmes can mterfere 
■with the absorption of the calcium by the 
formation of insoluble calcium phosphates 
which are excreted m the feces 


kidneys Grossly, the kidneys are small, 
fibrotic, and contracted, and the histo- 
logic picture IS one of advanced chronic 
interstitial nephritis Associated patho- 
logic findings in these cases include ab- 
normal bone changes, renal and bladder 
calcuh, hypertrophy of the heart, often 
associated ivith dilatation of the left 
ventncle, and sclerosis of the aorta and 
other large blood A’^essels 

The gross deformities of bone are bowing, 
genu valgum, genu larus, uidenmg of the 
diaphyses, thickenmg, displacement and 
partial epiphj’-seal separation, fractures, 
and malumon The microscopic changes 
m the bones consist of irregulant} of the 
epiph}scal lines \nth islands of osteoid 
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was some cuppmg of the lower end of the 
tibiae (Figs 1 to 4 ) 

The marked renal msuffiaency was 
indicated by polyuna, low specific gravity 
of the unne, the presence of albumin, the 
low phenolsulphonephthalem output, the 
low urea clearance, and the failure of 
the kidneys to excrete the dye when an 
attempt was made to get an intravenous 
urogram The blood urea was high and 
the calcium-phosphorus ratio was nor- 
mal Cardiac enlargement, increased 
blood pressure, and \ isionary changes 
were not present in this case 
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the blood are usually high It is amazing 
that some of these children are able to 
carry on for years with a blood urea of 
100 mgm per cent or more (5) The 
specific gravity of the urme is usually 
fixed at a low level Albu min may or 
may not be present at smgle exammations, 
but repeated urmalyses will usually reveal 
alburmn m variable amounts m one or 
more specimens Bacteria and pus may 
or may not be present Casts are not 
constantly found The phenolsulphone- 
phthalem output is markedly decreased 
and urea clearance and other renal func- 
tional tests show marked impairment of 
fimction 

There is usually an abnormal calaum- 
phosphorus ratio A normal ratio at one 
ex amin ation does not exclude renal rickets 
There is a tendency to true aadosis which 
some have considered a protective mech- 
amsm against tetany 

Roentgemgraphic Findings — The roent- 
genographic appearance of the bones m 
renal rickets is not pathognomomc as is 
attested by the vanety of descriptions and 
classifications found m the hterature 
The picture is more or less characteristic 
of infan tile nckets, but Mitchell (4) has 
noted m renal nckets greater translucency 
and a more spongy appearance of the 
bones The roentgenographic picture 
seems to depend upon the age of the pa- 
tient at the tune of onset of the disease 
and the stage of the disease at the time 
of the ex ami nation The roentgen changes 
are generalized diminution of lime salts, 
mcreased trabeculation, poorly calcified 
subpenosteal bone, osteoporosis, irregular 
and patchy ossification which gives a 
woolly appearance, uregulanty and expan- 
sion of the epiphyses, bowmg of the long 
bones, and partial epiphyseal separations 
and displacement The most marked 
changes are usually observed m the region 
of the growth discs Cuppmg is obsen’’ed 
m some cases Although a given picture 
ma}’’ vary greatly from that usually ob- 
sen'^ed m infantile nckets, the roentgeno- 
graphic appearance is not pathognomonic 
The roentgenologist cannot make a posi- 


tive diagnosis of renal nckets unless the 
roentgenographic findmgs are correlated 
with the chmcal and laboratory data 

CASE REPORT 

The patient, a httle gul who was five 
years and eight months old when she was 
first exammed at the Cleveland Chnic, 
had long-standmg symptoms of renal m- 
suffiaency and nckets She had had a 
local ear infection smce she was a few 
weeks old, and nutation had always been 
difficult as the result of the careless ad- 
ministration of concentrated hydrochlonc 
acid when she was six days old She had 
pneumoma at the age of one year from 
which she apparently had recovered satis- 
factorily At the age of one year and 
eight months she had vancella, and at 
about the same time the parents had first 
noticed evidence of nckets 
The exact onset of the kidney symptoms 
could not be determined, and it is im- 
possible to state whether she had true 
infantile nckets before the age of one 
year and eight months and later de- 
veloped renal msuffiaency which kept 
up the rachitic condition or whether the 
kidney msuffiaency developed first The 
latter is more likely, for, m spite of the 
dietary problem, through forced feedmg 
the patient had received a sufficient intake 
of food and antuachibc vitamm She 
had never had comnilsions and apparently 
there had been no urermc symptoms al- 
though her blood urea had been known 
to be greatly mcreased for two years before 
she was admitted to the Clinic Although 
this patient may have had true infantile 
nckets, it is defimtely established that the 
factor of renal insufficiency pre\ented 
heahng on an adequate diet and adequate 
amounts of antirachitic Vitamin D 

There was a secondarj^ anemia .She 
displayed marked rachitic deformities and 
also defonnit> as a result of malunion 
Roentgenographic examination showed 
defective calcification, poorl\ calaficd 
penostcal bone, trabeculation, delajcd 
appearance of carpal bones, and partial 
epiphyseal separation In addition, there 
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G All rooms should preferably be deco- 
rated m light colors 

7 A working temperature of about 
lS°-22° C (65°-72° F ) is desirable m \- 
ray rooms 

S X-ray rooms should be large enough 
to permit a convenient layout of the equip- 
ment A minimum floor area of 250 sq ft 
(25 sq meters) is recommended for x-ray 
rooms, and 100 sq ft (10 sq meters) for 
dark rooms Ceilings should be not less 
than 11 ft (3 5 meters) high 

0 High tension generators employing 
mechanical rectification should preferably 
be placed in a separate room from the \- 
ray tube 


HI X-RAY PROTECTn’’E RECOMMENDATIONS 


10 An x-raj’’ operator should on no 
account expose himself to a direct beam of 
\-ravs 

11 An operator should place himself 
as remote as is practicable from the x-ray 
tube It should be borne m mind that 
valve tubes are capable of producing x- 
ra)s 

12 The x-rav tube should be self- 
protected or otherwise surrounded as com- 
pletely as possible with protective ma- 
terial of adequate lead equivalent '■ 

13 The follomng lead equivalents are 
recommended under average conditions 


X ra> s gciiented b> 
peak \oltnECS 
Not exceeding 75 K V 
100 
125 
ISO 
ITS 
200 

2 SO 
TOO 

3 SO 
•KKI 


Minimum equivalent 
thickness of lead 
1 mm 
1 6 
n 


3 

4 
0 
0 

U 

IS 


( 1 ) Dia^no$hc 11 ork 

H In tlie case of diagnostic work with 
other than completch protected tubes the 
ojicnitor should be afforded additional pro- 

’ Tlir 1 Til <qiii\ilcnt of a giten lliicknc<:‘: of protcc 
live nntcml K lint thickiuss of lodtNinch n cquallj 
ojnqiictox nvs ciciietf at xomc xpixaficd peak \oItagc 


tection from stray radiation by a screen of a 
minimum lead equivalent of 1 milhmeter 

15 Screemng exammations should be 
conducted as rapidly as possible uath rmm- 
mum mtensities and apertures Palpa- 
tion ivith the hand should be reduced to the 
mmimum 

16 The lead glass of fluorescent screens 
should have the protective values recom- 
mended m Paragraph 13 

17 In the case of screemng stands the 
fluorescent screen should, if necessary, be 
provided with a protective “surround” so 
that adequate protection against direct 
radiation is afforded for all positions of the 
screen and diaphragm 

IS Screemng stands and couches 
should provide adequate arrangements for 
protecting the operator against scattered 
radiation from the patient 

19 Protective gloves, which should be 
suitably lined with fabnc or other ma- 
tenal, should have a protective value not 
less than one-third millimeter lead through- 
out both back and front (including fingers 
and wrist) Protective aprons should have 
a minimum lead value of 0 5 milhmeter 

(5) Treatment 

20 In the case of x-ray treatment the 
operator is best stationed completelj'^ out- 
side of the x-ray room behind a protective 
wall of a minimum lead equivalent of 2 
millimeters This figure should be corre- 
spondingly increased if the protective 
value of the x-ray tube enclosure falls short 
of the values given m Paragraph 13 In 
such event the remammg walls, floor, and 
ceiling may also be required to provide 
supplcmentan,' protection for adjacent 
occupants to an extent depending on tlic 
circumstances 

21 Inspection mndous m screens and 
vails should have protective lead values 
equnalent to that of the surrounding 
screen or v all 

22 In those cases in vhich an x-raj^ 
tube IS contmuoush excited and treatment 
periods are regulated bj means of a shut- 
ter. some form of remote control should be 
pro\ idcd for tlie shutter to ensure that the 
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INTERNATIONAL RECOMMENDATIONS 

1 The dangers of over-exposure to x- 
rays and radium can be avoided by the pro- 
vision of adequate protection and smtable 
working conditions It is the duty of 
those m charge of x-ray and radinm de- 
partments to ensure such conditions for 
their personnel The known effects to be 
guarded agamst are 

{a) Injimes to the superfiaal tissues, 
(b) Derangements of mtemal organs 
and changes m the blood 

The evidence available at present ap- 
pears to suggest that under satisfactory 
workmg conditions a person m normal 
health can tolerate exposure to x-rays to 
an extent of about 0 2 mtemabonal 
roentgen (r) per day On the basis of 
continuous irradiation durmg a workmg 
day of seven hours, this figure corresponds 
to a dosage rate of 10“' r per second The 
protective values given m these recommen- 
dations are generally m harmony with this 
figure under average conditions No simi- 
lar tolerance dose is at present aiailable 
in the case of radium gamma rays 


I WORKING HOURS, ETC 

2 The foUowmg working hours, etc , 
are recommended for whole-time x-ray and 
radium workers 

(a) Not more than seven working hours 
a day m temperate or cold chmates 
For workers in tropical climates, 
shorter hours may be desuable 

(b) Not more than five working days a 
week, the off-days to be spent as 
much as possible out of doors 

(t-) Not less than four weeks hohday a 
year, preferably consecutively 

(d) Whole-time workers in hospital x- 
ray and radium departments should 
not be called upon for other hospital 
service 

(e) X-ray workers, and particularly 
radium workers, should be system- 
atically submitted, both on entry 
and subsequently at least twice a 
year, to expert medical, general, 
and blood exammations These 
exarmnations will detemune the 
acceptance, refusal for, limitation, 
or termination of such occupation 

n GENERAL X-RAV AND RADIUM RECOM- 
MENDATIONS 

3 X-ray departments should not be 
situated below ground floor level 

4 All rooms, including dark rooms, 
should be promded with ivindows afford- 
mg good natural lighting and ready facih- 
ties for admittmg sunshine and fresh au 
whenever possible 

5 All rooms should be provided mth 
adequate exhaust -ventilation capable of 
renewing the air of the room not less than 
ten times an hour Air inlets and outlets 
should be arranged to afford cross-mse 
\entilation of the room 
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that the safe should be provided with a 
number of separate drawers individually 
protected The amount of protection 
should correspond to the values gi\en m 
the following table, these values which 
are based on working conditions where 
there is proximity to radium may be re- 
duced for larger working distances 


Ma-umum quantity 

Thickness of 

of radium dement 

lead 

gra 

cm 

0 05 

5 

0 2 

8 5 

0 5 

10 

1 0 

11 5 

2 0 

13 

5 0 

15 

10 0 

17 


33 A separate room should be pro- 
Mded for the “make-up” of screened tubes 
and apphcators, and should only be occu- 
pied dunng such work 

34 In order to protect the body from 
the penetrating gamma rays dunng the 
handling of radium, a screen of not less 
tlian 2 5 cm of lead should be used, and 
proximity to the radium should only occur 
dunng actual work and for as short a time 
as possible 

35 The measurement room should be 
a separate one and it should preferably con- 
tarn the radium only dunng its actual 
measurement 

3G Nurses and attendants should not 
remain in the same room vnth patients 
who are undergoing radium treatment mth 
quantities excccdmg 0 5 gm 

37 All unskilled ivork or work which 
can be learned m a short penod of time 
should prcferabl} be earned out by tem- 
porar^ workers, who should be engaged on 
such work for penods not exceeding six 
montlis Tins applies especially to nurses 
and tliose engaged in “making-up” ap- 
jilicators 

IS niscrctioii should be exercised m 
tr iiisinittiiig radium salts b} post In the 
case of small quantities it is recommended 
tint tlic container should be lined through- 


out wnth lead not less than 3 mm thick 
It is more satisfactory to transport large 
quantities by hand in a suitably designed 
carrying case 

(5) Radon 

39 In the manipulation of radon, pro- 
teebon against the beta and gamma rays 
has hkewise to be provided, and automabc 
or remote controls are desirable 

40 The handlmg of radon should be 
earned out, as far as possible, dunng its 
relabvely mactive state 

41 Precaubons should be taken against 
excessive gas pressures in radon plants 
The escape of radon should be very care- 
fully guarded agamst, and the room m 
which it IS prepared should be pro\aded 
mth an exhaust fan controlled from the 
outside of the room 

42 Where radon is hkely to come m 
direct contact mth the fingers, thin rubber 
gloves should be worn to avoid contamma- 
tion of the hands mth active deposit 
Otherwise, the protecbve measures recom- 
mended for radium salts should be earned 
out 

43 The pumpmg room should prefer- 
ably be contamed m a separate building 
The room should be provided wuth a con- 
neebng tube from the special room in which 
the radium is stored in solution The 
radium in solution should be hea^’lly 
screened to protect people w^orking in adja- 
cent rooms This is preferably done by 
placing the radium solution m a lead-lined 
box, the thickness of lead recommended be- 
ing according to the table m Paragraph 32 

(C) Tele-cunc-ihcrapy 

44 It should be especially pointed out 
that the use of large quantities of radium 
in telc-cune-therap3 may in\ohe the nsk 
of considerable dangers to tlie operators 
unles s proper precaubons are taken - 

’ The ComiTussion wclcomi_s intorraalion from those 
having spcaal cxpcncnce m this branch of radium 
Uealmcnt 
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operator is not exposed to direct radiation 
while manipulating the shutter or filter 

EfBaent safeguards should be adopted to 
avoid the omission of a metal filter m x- 
ray treatment To this end. some means 
of continuously measurmg the emergent 
radiation is recommended 

IV ELECTRICAL PRECAUTIONS IN X-RAY 
ROOMS 

23 The floor covermg of the \-ray room 
should be of insulating matenal such as 
wood rubber, or hnoleum 

24 '\i\Tiere permanent overhead con- 
ductors are employed they should be not 
less than 9 ft (3 meters) from the floor, and 
should consist of stout metal tubmg or 
other coronaless t}’pe of conductor The 
assoaated connectmg leads should be of 
coronaless ivire kept taut b)’^ suitable 
rheophores 

25 'Wherever possible earthed guards 
or earthed sheaths should be provided to 
shield the more adjacent parts of the high 
tension system Unshielded leads to the 
x-ray tube should be in positions as remote 
as possible from the operator and the 
patient The use of “shock-proof” x-ray 
eqmpment in which the high tension cir- 
cmt IS completely enclosed m earthed con- 
ductors IS recommended In all cases, 
however, mdiscmnmate handhng of x-ray 
tubes during operation should be forbidden 
Unless there are reasons to the contrary, 
metal parts of the apparatus and room 
should be efiiaently earthed 

26 Mam and supply switches should 
be verj’’ accessible and distinctly mdicated 
They should not be m the proximity of the 
high tension system, nor should it be 
possible for them to close accidentally 
The use of qmck-actmg, double-pole cir- 
cmt breakers is recommended Over-pow- 
ered fuses should not be used If more 
than one apparatus is operated from a 
common generator, smtable high tension 
multi-way switches should be provided 
In the case of some of the constant -poten- 
tial generators, a residual charge is held 
by the condensers after shuttmg doivn and 


a smtable dischargmg demce should there- 
fore be fitted Illuminated wammg de- 
mces which operate when the equipment is 
"ahve” sen’-e a useful purpose The staff 
should be tramed m the use of first-aid 
mstructions dealmg with electncal shock 
If foot switches are used, they should be 
connected in senes with an ordinary smtch 
and should be so designed that they can- 
not be locked to keep the arcmt “ahve,” 
and are not capable of bemg closed aca- 
dentaUy 

27 Some smtable fonn of kilovolt- 
meter should be provided to afford a 
measure of the voltage operatmg the \-ray 
tube 

28 Low flash-pomt anesthetics should 
never be used m conjunction with x-rays 

V FILM STORAGE PRECAUTIONS 

29 The use of non-inflammable x-ray 
films IS strongly recommended In the 
case of inflammable films, smtable pre- 
cautions should be taken as regards their 
use and storage Large stocks should be 
kept m isolated stores, preferably m a 
separate bmldmg or on the roof 

IT RAHIUM PROTECTIVE 
RECOMMENDATIONS 

(A) Radium Salts 

30 Protection for radium workers is 
required from the effects of 

(o) Beta rays upon the hands, 

(6) Gamma rays upon the mtemal or- 
gans, xnscular, and reproductive 
systems 

31 In order to protect the hands from 
beta rays, reliance should be placed, m the 
first place, on distance The radium 
should be mampulated with long-handled 
forceps, and should be earned from place 
to place m long-handled boxes, Imed on 
all sides with at least 1 cm of lead All 
mampulations should be earned out as 
rapidly as possible 

32 Radium, nhen not in use, should 
be stored m a safe as distant as possible 
from the personnel It is recommended 
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Tig 1 A 2" ycar-old white woman, wntU no 
hustorj of exposure Minimal produetue lesion 
at first interspace on the nght 


Fig 2 Same case as m Figure 1, one year later 
Lesion healed with fibrosis following phrenic 
operation 


can produce m the line of disease or abnor- 
mality has a definite density representation 
m the film It IS there, whether we see 
it or not In some aspects, a roentgeno- 
gram surpasses the gross postmortem ex- 
amination, m the fact that tJie air chambers 
and bronchioles are shown during their 
phjsiologic function and the air-filled 
spaces produce contrast for the pathologic 
conditions which may exist, whereas at 
the postmortem, all tissues of tlie lung 
are more or less sunken and collapsed 
and tlic process of dccaj already at work 
In short, an) alteration m the normal phys- 
iolog\ of the lung will, in most instances, 
produce rather definite x-rae changes 
which wc Icnni to rccogmre and identif) 
We ha\e but to remember our knowledge 
of ten scars ago -how hopelcssh we then 
fumbled about for the proper classification 
of the things we saw — and how confident 
we feel to das in naming the same lesions 
1 do not ssnsh to infer tint our knowledge 
of paihologs was so much at fault at that 


time, but our compansons with post- 
mortem findings and the much improved 
technic of producing suitable roentgeno- 
grams are together responsible for the 
rapid strides made vSo that, at the present 
time, we roentgenologists will probably 
has^e no more arguments m identifying 
lesions than do the pathologists The 
matter of judgment based on expenence 
wall always enter in, regardless of hoss' 
mathematically correct densities of dif- 
ferent pathologic conditions may be re- 
corded m our roentgenograms 

The exudative lesion is one wnth con- 
siderable penfocal inflammation It is the 
acute form of tuberculosis and consists of 
small bronchopneumonic patches The 
size and contour of the \anous patches 
\an,' considerably some are circular and 
well defined, others arc poorlj defined and 
show a xerx ragged outline, "but the} all 
show that soft dcnsiti of consolidation 
When clcanng and ab^rption take place, 
the penfocal exudate absorbs quickly 



A ROENTGENOLOGIST’S VIEW OF THE MINIMAL TUBERCULOUS 

LESION 

By C C BIRKELO, M D , Roentgenologist at Herman Kiefer Hospital and Maybury Sani- 

tonum, Delrmt, Michigan 


=HE definition of the minim al pul- 
monary tuberculous lesion oiithned 
by the National Tuberculosis As- 
sociation, IS that lesion which would occup}’’ 
an apical area and a first mterspace on one 
side, as its maximum limitations, without 
excavation 

The area of lung mvolvement may 
naturally be much smaller, or it may con- 
sist of several small areas of tuberculous 
infiltration, whose total space would no 
more than fill the above-mentioned maxi- 
mum space This classification does not 
mclude the childhood type of tuberculous 
infection, which may or may not show a 
parenchymal mvolvement, as well as lymph 
node enlargement or calcification The 
supposition IS that the process is active 
but defimtely confined to the above- 
mentioned small space Cavitations are 
not allowed m this classification, so that it 
becomes evident that few minimal lesions 
show an)’’ positive sputum Most of them 
are exposure cases and the majonty give 
very few, if any, symptoms, and would 
likely pass unnoticed if it were not for 
the \-raj exammation For this reason, 
the roentgenologist carries a great re- 
sponsibihty toward this type of lesion 
He must know the physiology and anatomy 
and all variations withm normal limits, as 
well as the common and rare pathologic 
lesions likely to occur in the lungs 

It IS clearly evident that the earher 
a tuberculous lesion can be defimtely di- 
agnosed, the better the chance for a more 
permanent repair Complete eradication 
of the disease is not withm our msion as 
yet, but how close we come to such an ideal 
■will depend on how well we succeed m 
recogmzmg the first signs of pulmonary 
tuberculous disease or the mmimal lesion 

Our x-ray department at Herman Kiefer 
Hospital has for many years sensed as a 
clearmg house for all cases of discoi ered or 


suspected pulmonary tuberculosis in our 
metropolis In the past four to six years, 
the volume of chest x-ray examinations has 
grown to tremendous numbers In 1920 
we made 14,216 examinations and m 1933 
we made 22,133 It is our duty to find 
the earliest forms of the disease, as well 
as those cases with advanced lesions, and 
also to elimmate those cases that do not 
ha\ e the disease 

The most common non-tuberculous 
lesions which we encounter m this sun’C) 
are bronchiectasis, bronchopneumonia, 
pneumocomosis, nutral stenosis, and malig- 
nancy of the lung All of these lesions 
have rather defimte x-ray findmgs, so that 
they are usually identified at once and 
tuberculosis defimtely ruled out Just as 
surely as these above-mentioned non- 
tuberculous diseases have definite x-ray 
charactenstics, so does also the tuberculous 
lesion have defimte x-ray findmgs I 
could easily assemble many cases of 
tuberculous and non-tuberculous lesions 
which look ver}" much alike, and yet, the 
distmgmshmg features or signs are there, 
if properly mterpreted, and it is up to us as 
roentgenologists to see them and know 
them I know of no better way to ac- 
comphsh this knowledge than the actual 
expenence gained from seeing pulmonary 
tuberculosis m all its vaned forms 

Let us first consider an orderly method 
to attack the problem of diagnosis of the 
mmimal lesion There are tu o main t}pcs 
of mmimal lesions, namely, the exudative 
and the productive, and these two types 
are almost as distinctl) differentiated 
from a roentgenogram properl) made as 
they are differentiated in the gross post- 
mortem examination I ha\e often been 
impressed inth the similantv of a v ell- 
made roentgenogram of the chest and a 
cross-section of the lung at the postmortem 
table Nearly eierythmg the pathologist 
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Fig 1 A 27 year-old white woman, with no 
history of exposure Minimal productive lesion 
at first interspace on the nght 


1 

Fig 2 Same case as in Figure 1, one year later 
Lesion healed with fibrosis following phrenic 
operation 


can produce in the line of disease or abnor- 
mahty has a defimte density representation 
in the fihn It is there, whether we see 
it or not In some aspects, a roentgeno- 
gram surpasses the gross postmortem ex- 
armnation, m the fact that the air chambers 
and bronchioles are shown durmg their 
physiologic function and the air-filled 
spaces produce contrast for the pathologic 
conditions which may exist, whereas at 
the postmortem, all tissues of the lung 
are more or less sunken and collapsed 
and the process of decay already at work 
In short, any alteration m the normal phys- 
iology of the lung wiU, m most instances, 
produce rather definite x-ray changes 
which we learn to recognize and identify 
We have but to remember our knowledge 
of ten years ago — how hopelessly we then 
fumbled about for the proper classification 
of the thmgs we saw — and how confident 
we feel to-day in naming the same lesions 
I do not wish to infer that our knowledge 
of pathology was so much at fault at that 


tune, but our comparisons with post- 
mortem findmgs and the much improved 
techmc of producing smtable roentgeno- 
grams are together responsible for the 
rapid strides made So that, at the present 
time, we roentgenologists will probably 
have no more arguments m identifying 
lesions than do the pathologists The 
matter of judgment based on expenence 
will always enter m, regardless of how 
mathematically correct densities of dif- 
ferent pathologic conditions may be re- 
corded m our roentgenograms 

The exudative lesion is one with con- 
siderable perifocal mfiammation It is the 
acute form of tuberculosis and consists of 
small bronchopneumomc patches The 
size and contour of the vanous patches 
vary considerably some are cu-cular and 
well defined , others are poorly defined and 
show a very ragged outlme, but they all 
show that soft density of consohdation 
When cleanng and absorption take place, 
the perifocal exudate absorbs quickly 



Fig 3 A 23 j ear-old white girl, with a definite 
history of exposure Mumnal mixed lesion in left 
infraclavicular region 


Fig 4 Same case as in Figure 3 one > ear later 
Lesion completely absorbed followmg hosoitaliza 
tion 


and the actual size of the tuberculous 
lesion may then be found to be much smal- 
ler than was ongmally imagmed 
This type of lesion is very dangerous 
and It may extend rapidly and pass from 
a mimmal lesion to a far advanc^ process 
if it is not put under control In other 
words, as soon as the lesion is identified, 
all our forces of combat should be properly 
marshalled and a suitable method of at- 
tack selected and immediately apphed 
Careless waitmg and maction can result 
only m disaster, both to the patient and 
to the reputation of the roentgenologist 
This tj'^pe of lesion has often been com- 
pared with pneumonia in acuteness and 
rapidity of its attack and extension It 
IS mdeed acute, but it does not resemble 
pneumoma in the time involved m pro- 
ducing appreaable cousohdation, or in any 
other way We have here records of all 
vaneties of lesions those winch rapidly 
mcreased or spread as well as those which 
rapidly improved The reason we find 
what appears to be acute pneumonic types 


of tuberculosis is, m most instances, be- 
cause an early study has been neglected 
and undertaken only when the patient is 
mcapacitated 

In the past three years we have ex- 
amined roentgenograms of 13,000 school 
children, finding among them several cases 
of well-developed muumal and moderately 
advanced tuberculous lesions, often highly 
exudative m type, but in no one instance 
have we encountered extensive or massive 
consohdations, commonly called fulmi- 
natmg types of tuberculous lesions If 
any tuberculous lesion, regardless of its 
type, comes on with the suddenness of 
pneumoma, I have never seen it, and I 
feel that statements to the contrary are 
exaggerations of actual facts That it 
may develop rapidl} and show extensive 
spread in a few weeks or a feu months, 
is both true and a common experience 
here It is m this exudative t}pe in uliicli 
such changes do occur 

The second class of lesion is the pro 
ductive t}pe As its name implies, this is 
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Fig 6 A 13 year-old colored girl, with calcifica- 
tions on both sides Exudative infiltrations in the 
left apical region 


Fig 6 Same case as m Figure 6 seven months 
later, showing extensive involvement in the upper 
third of the left lung with excavations and positive 
sputum 


the lesion which shows very httle perifocal 
inflammation, but does show some fibrosis 
or scar formation This is the lesion 
which forms the basis for the former 
opimon that tuberculous lesions are tre- 
mendously slow, both m their spread and 
progress, as well as in cleanng or heahng 
This type of lesion usually leaves some 
scar by which we may later identify a 
previous lesion It also is the cause of the 
earher opinion that, once a tuberculous 
lesion has existed, some identifying scm" 
or mark ivill result and always remain 
Now we feel that we can as truthfully 
state that an exudative lesion m the adult 
will often clear as completely as a chronic 
fibrotic type will leave a scar (Figs 1 and 
2, 3 and 4) 

Then, when this type of lesion is en- 
countered, we know that the condition is 
not so acute and that we have more tune 
on our hands for dehberation One thing 
IS certain, that both types of lesions are 
capable of great damage or extension, 
mth bad results if neglected or unrecog- 
nized, and, ivith neglect, a chronic pro- 


ductive lesion may easily become both 
acute and exudative The important 
problem still remams in the early recog- 
nition of the minimal lesion 

It should be of interest at this time to 
show how much, if any, improvement we 
are making m our attempt at an early 
diagnosis Table I shows the classification 
of cases entered at Herman Kiefer Hos- 
pital in the vanous years 

TABLE I 



Minimal 

Moderatdy 

advanced 

Far 

advanced 

1921 

10 1% 

14 4% 

75 5% 

1926 

10 0% 

14 6% 

76 6% 

1931 

13 3% 

25 1 % 

61 6% 

1932 

15 4% 

28 6 % 

66 0% 

1933 

16 4% 

32 5% 

52 1 % 


This shows a slow but gradual increase 
m the number of mmimal cases entered 
at the expense of the other classifications, 
particularly the far advanced It is very 
encouragmg and probably universally true, 
especially in this country, that a slow but 
gradual unprovement is under way, and 
it need not be doubted that these results 
are obtained only by constant and un- 
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Fig 7 A 6 year-old white boy, with history of 
eicposure Note small circular infiltration at left 
base with small central calcification 


Fig 8 Same case as m Figure 7, three years 
later Calcification process at INt base is complete 


tinng efforts of the medical profession in 
educatmg the pubhc m the need of early 
diagnosis 

During the period from 1930 to 1934, 
we examined a number of cases of exposure 
and positive tubercuhn reactors (Table 
II), m the Out-patient Clmic of this 
hospital, finding the number of tuberculous 
cases indicated and the number and per- 
centage of minimal lesions, as shown 

TABLE u 
No of cases 



examined 

Minimal 

Percentage 

1930 

17,327 

301 

16 2% 

1931 

16,492 

406 

20 8% 

1932 

13 084 

290 

17 8% 

1933 

16,542 

300 

19 2% 


From these fig^es we may reasonably 
assume that the percentage of minimal 
cases found is slowly but surely mcreasmg 
and mostly at the expense of the far ad- 
vanced cases, which dropped from 55 3 
to 4S S per cent m the same time penod 
To determine the location of nunimal 
lesions m the lung, 300 cases were renewed 
and all but 5 per cent were found m the 


upper third of either lung, with very 
nearly equal frequency on the nght and 
left sides Supraclancular lesions were 
not uncommon but more often combined 
with first mterspace lesions It is gen- 
erally recognized that supraclavicular le- 
sions are less likely to extend downward 
and spread than are other lesions, like the 
mfraclancular type I should hke to add 
that this is true in the productive type of 
lesion and not m the exudative type, as 
I have qmte a number of cases on record 
showing a defimte downward spread from 
a purely supraclavicular lesion (Figs 5 
and 6) 

Mid-lung lesions and also basal lesions 
are rare m the minunal class and usually 
found in reinfection or extensions from the 
childhood type of disease The safest state- 
ment to make is perhaps this, that middle 
and basal lung lesions usually represent 
extensions from above and are often more 
advanced tuberculous lesions 

I have often been asked at uhat age 
period the greatest number of minimal le- 
sions occur Our statistics on this point 
differ from 3 ear to 3 ear and this question. 
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Fie 9 A 15-ycar-old white school giil, with no Fig 10 Same case as m Figure 9, about a month 

history of exposure Left apical, aroilar, exuda later Lesion is the same m sue but the cavity is 
tive lesion, showing the begmnmg of excavation larger 


as well as the question, of acuteness of the 
disease, can best be answered m this way 
the minimal lesion may occur at any age 
and its acuteness undoubtedly depends on 
the dosage of the tubercle bacilli received 
One of the most acute cases I have ever 
observed was in an employee who had 
worked here for twenty or more years and 
was about 55 or 60 years old at the time 
He became acutely ill and the first x-ray 
exammation showed no disease, while m 
a matter of two or three weeks he had an 
extensive miliary infiltration of both lungs 
The dosage of baalli which found its way 
into his blood stream had undoubtedly 
been great, and surmounted aU his powers 
of resistance The toleration dose for 
any individual may, and undoubtedly 
does, change from tune to time, inasmuch 
as we have many cases of exposure that 
are free from disease at the first examma- 
tion, yet at a second and third examina- 
tion show definite evidence of either 
active or healed lesions They were un- 
doubtedly as much exposed at the first 


examination as they were later, when they 
knew about the source of infection, and 
yet, a penod came when the resistance was 
suffiaently low for the disease to gam a 
foothold 

I also call to mind a far advanced case 
discovered after about a third of a lung 
had excavated This patient’s brother 
had occupied the same bed with him from 
childhood and yet had no tuberculosis or 
signs of any former infection, such as a 
calafication, after a two-year penod of 
repeated exammations The brother, who 
IS free from tuberculosis, has always been 
vigorous and m excellent health, whereas 
the one with the far advanced lesion has 
never been strong Ebs source of exposure, 
as far as we could learn, was a fellow- 
workman with whom he was fnendly, 
but they were not sufficiently fnendly to 
visit each other after working hours The 
other eight members of this family are 
also m good health and have not shown any 
signs of achve or healed tuberculosis m 
the two-year penod under observation 
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Fig 7 A 0-year-old white boy, \nth history of 
exposure Note small circular infiltration at left 
base with small central calcification 


Fig 8 Same case as in Figure 7, three years 
later Calcification process at iSt base is complete 


tmng efforts of the medical profession in 
educatmg the pubhc in the need of early 
diagnosis 

Dunng the period from 1930 to 1934, 
we examined a number of cases of exposure 
and positive tuberculin reactors (Table 
II), m the Out-patient Chmc of this 
hospital, finding the number of tuberculous 
cases indicated and the number and per- 
centage of minimal lesions, as shown 


TABLE n 



No of cases 
examined 

Minimal 

Percentage 

1930 

17,327 

301 

16 2 % 

1931 

16 492 

406 

20 8% 

1932 

13 084 

290 

17 8% 

1933 

16,642 

300 

19 2% 


From these figures we may reasonably 
assume that the percentage of min i m al 
cases found is slowly but surely mcreasmg 
and mostly at the expense of the far ad- 
vanced cases, which dropped from 55 3 
to 48 S per cent m the same tune period 
To determine the location of minimal 
lesions m the lung, 300 cases were reviewed 
and all but 5 per cent were found m the 


upper third of either lung, with very 
nearly equal frequency on the nght and 
left sides Supraclancular lesions were 
not uncommon but more often combined 
with first mterspace lesions It is gen- 
erally recognized that supraclavicular le- 
sions are less likely to extend downward 
and spread than are other lesions, hke the 
infraclaincular type I should hke to add 
that this is true m the productive type of 
lesion and not m the exudative type, as 
I have qmte a number of cases on record 
showing a defimte downward spread from 
a purely supraclavicular lesion (Figs 5 
and 6) 

hlid-lung lesions and also basal lesions 
are rare m the minimal class and usually 
found in reinfection or extensions from the 
childhood type of disease The safest state- 
ment to mhke is perhaps this, that middle 
and basal lung lesions usually represent 
extensions from above and are often more 
advanced tuberculous lesions 

I have often been asked at what age 
period the greatest number of minimal le- 
sions occur Our statistics on this point 
differ from year to year and this question. 
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other hand, I remember distmctly the 
cases of two girls who had formed ex- 
tensive calcifications of bilateral extensive 
tuberculous lesions, and both came down 
with generalized blood-borne re-infection 
and passed out, m spite of aU attempts at 
treatment This disaster occurred at the 
puberty penod m both instances, and the 
change in physiology occasioned at this 
period had probably a good deal to do 
both with the re-infection and the end- 
result Here the calafymg processes could 
not have been complete, although they ap- 
peared very dense 

The great majonty of our minimal le- 
sions heal with fibrosis The fibrous scar 
may or may not absorb qmte completely, 
dependmg on its density and size From 
the density and appearance of the fibrosis, 
it IS quite possible to judge with a fau de- 
gree of accuracy as to the possible activity 
of a given lesion, and such an opimon, 
when found to be accurate, is mdeed a 
great help m regulatmg the treatment to 
be given It is this abihty to judge a le- 
sion from its appearance which makes it 
possible to empty hospital beds and make 
room for other patients m greater need of 
hospital care We have long ago given up 
the idea of letting rest m bed be the proper 
treatment and I think our results will 
prove the correctness of this view 
At a regular conference, each case hos- 
pitalized IS brought up for disposition as 
well as classification and the treatment de- 
cided upon is the one which will yield 
the quickest result I have charted the 
minimal cases m the Herman Kiefer Hos- 
pital for the past five years and the dia- 
gram speaks for itself Unless them home 
conditions were exceptionally good, all 
cases that were sent away from the hos- 
pital went to convalescent homes for 
longer rest penods The acbve treatment 
decided upon was given here and it must 
have been suffiaent, because we have very 
few of these cases that have come back to 
us later ivith more tuberculosis 
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KIEFER HOSPITAL 






Average 







no 





No 


days 





cases 

Average 

m 

Im- 

Ar- 

Umm- 

Year 

entered 

age 

hospital proved rested provet 

1929 

27 

32 5 

75 

22 

0 

6 

1930 

131 

30 

103 

96 

17 

IS 

1931 

172 

26 6 

89 

126 

16 

31 

1932 

168 

27 6 

105 

118 

18 

22 

1933 

166 

28 

95 

121 

24 

21 


The lesions which disappear entirely 
are usually of the exudative type These 
are the most dangerous and should re- 
ceive some active treatment, such as a 
phrenic operation, and I feel free to state 
that the future wdl demand at least that 
much assistance be given each patient with 
such a lesion, no matter how small 
The size of the lesion should really have 
no weight m makmg a diagnosis of tubercu- 
losis I have watched very mmute lesions 
m the parenchyma heal with fibrosis and 
calcification, proving my ongmal diag- 
nosis I feel a great deal like the bacten- 
ologist who has learned to identify his 
bactena from colony characteristics We 
have such colony charactensbcs of the 
tubercle bacillus m the lung, and we should 
be able to recognize them regardless of 
size (Figs 9 and 10) I am not presentmg 
this as somethmg new, because I am sure 
the majority of roentgenologists are con- 
versant with all that I have suggested, but 
these days we have such a variety of speaal- 
ists, each holdmg up a roentgenogram, each 
one feehng fully competent of pomtmg 
out aU that is there — and are they? Not 
so long ago, a physician practismg another 
specialty was showmg a beautiful senes 
of bronchiectasis with hpiodol injection, 
and casually made the statement that the 
x-ray films made without hpiodol showed 
just nothmg As a matter of fact, nearly 
all of these films showed evidence of 
bronchiectasis and had been so mterpreted 
It is such statements as these, carelessly 
made, which we have to disprove and hve 
down We see so much at present about 
the early detection of tuberculosis with 
the fluoroscope, and I certainly wish to 
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In this family there must have been a 
contmuous and generous dosage of infec- 
tion for every member, m the year and a 
half dunng which the tuberculous brother 
must have had the infection, because when 
I first exammed him he coughed consider- 
ably and raised generously and the matenal 
was loaded with baalh in each specimen 
exammed 

From many such expenences, it is 
reasonable to conclude that what is a 
safe dose to-day may not be safe to-mor- 
row We are aU shocked at the tremen- 
dous ravages made by tuberculosis among 
the colored people, but there is a vahd ex- 
planation for ^is m the fact that their 
hvmg conditions are nearly always the 
worst m any city Their daily dosage of 
tubercle baalh is probably over and be- 
yond our imagination 

Some j'-ears ago, I participated m a 
campaign agamst smallpox m the course 
of which a house-to-house canvass was 
made through the colored distncts, to 
locate those unprotected mdividuals It 
was found that several famihes not only 
occupied the same house, but slept m re- 
lays m the same bed, so that three famihes 
would sleep eight hours each m it Now, 
then, IS it past our imagination to under- 
stand why these people get an over-ex- 
posure or an over-dose of tuberculosis, if 
some one member of any of these famihes 
has an active excavating tuberculous lung 
involvement? 

It has never been proven to my satis- 
faction that any one family, group, or 
race has any more resistance toward 
tuberculosis than any other I think it 
has been pretty well shown that children 
of tuberculous parents do not suffer any 
more frequently from tuberculosis than 
do others, after they have once been re- 
moved from their source of infection 

This brmgs up the questions, When are 
sources of mfection removed from a 
person’s own system, once tuberculosis has 
been there? What can we tell with our x- 
ray examination or any other means at 
our disposal about the completeness of 
any healmg process? 


There are several ways m which a pul- 
monary tuberculous lesion may heal by 
calcification, by formation of fibrosis or 
scar tissue, or by complete absorption of 
the entn-e lesion Calcification is cer- 
tamly confined to the first two decades of 
life and it is mdeed very rarely found in 
the adult Dunng these past years of see- 
mg a tremendous number of tuberculous 
lesions and re-exammations at regular inter- 
vals, I recall only three cases m which heal- 
mg by calcification occurred m the adult 
Two of these patients were in then- 
twenties and one was over thirty years 
old All of them showed extensive blood- 
borne seedmgs m both lungs which healed 
by calcificafaon in about a year or so So, 
then, we can safely state that this type of 
repair or healing belongs m the early years 
of hfe, just as the calcifymg process which 
goes on m epiphyseal cartilage, and again 
directly opposite to the age penod when 
the costal cartilage calcifies Why this 
process of repair is confined to tins age 
penod is not ^own, and it bears no direct 
relation to any diet or other physiologic 
factors so far discovered Cdafications 
are both common and extensive in the 
colored people, but apparently no more so 
than m the whites, given equally extensive 
lesions There has been much controversy 
about the safety of a calcified area as re- 
gards a possible source of re-infection 
We have often obseiwed very small and 
early deposits of calaum form about a 
small lesion and also m the center of a 
lesion, and, as time passes, the entire 
lesion becomes calcified Later some ab- 
sorption takes place, leanng a small sohd 
mass of bony density (Figs 7 and 8) 
Before this process is complete, it is 
naturally a source of possible re-mfection 
We also know that tubercle baalh may be 
found in calcifications five or ten years 
following the first calaum deposit The 
general rule which we have adopted of re- 
gardmg a calcified lesion as safe, ivhen the 
patient is past twenty years, works out 
very well, and I know of no instance m 
which such a re-infection has actually oc- 
curred, after this penod of hfe On the 
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By WILLIAM C MENNINGER, M D 

HE cluucal entity known as Alz- 
heimer's disease was first descnbed 
by Alzheimer (1), m 1907, m a 
pathologic study of bram changes occurring 
in a mental disorder m the presemle period 
The disease process was subsequently 
named after him by Kraepehn, and has 
been the object of much study and many 
reports smce the ongmal description It 
was ongmally regarded as a presemle 
psychosis because of the close resemblance 
of the pathologic changes to semle brain 
changes The great majority of reported 
cases are m the fifth, sixth, or seventh 
decade of hfe, although the same climcal 
and pathologic picture has been reported 
in a woman of 31 by Barrett (2), m 1913, 
and m a boy of 15 by Malamud and 
Lowenberg (3), in 1929 Other cases re- 
ported as Alzheimer's disease (by Schmtz- 
ler, patient aged 32, Schaffer, patient 
aged 28, and Weimann, patient aged 37) 
are not generally accepted as typical of 
the disease (Gruenthal, 4) Lowenberg 
and Rothschild (5), m 1931, reported an 
atypical case with onset at 37 years of 
age which was regarded as toxic in ongm 
In a special consideration of the etiology 
of Alzheimer's disease, Malamud and 
Lowenberg (3) conclude that this chmco- 
pathlogic syndrome may be caused by a 
vanety of factors, the chief of which may 
have something m common with that 
which IS causative of such changes m 
senihty This does not exclude, m theu 
opmion, the possibihty that factors alto- 
gether independent of senihty may also 
brmg about the same condition Arteno- 
sclerosis and syphilis bear no relation to the 
disease 

TITICAL FINDINGS IN THE DISEASE 

As was pointed out by Gruenthal (4), 
the clinical findings are remarkably con- 
stant in even a large group of cases 
Mental Picture — ^The mental symptoms 
are usuallv the first evidence of the dis- 


the Mennmger Clmic, Topeka, Kansas 

ease, which appears with a very gradual 
onset Forgetfulness is charactenstically 
the first symptom and soon the patient 
begms to mislay articles and to lose his 
belongmgs The patient may be aware 
of his mabihty to think accurately and 
quickly and often he is concerned with the 
nature of his mental change The memory 
loss progresses to confusion, with the fre- 
quent further handicap of apraxia and 
aphasia Emotional mstabihty is often 
conspicuous, with the occurrence of im- 
table penods and temper outbursts mter- 
spersed with penods of mild euphona 
The mental picture progresses to complete 
mental failure 

Neurologic Picture — ^The most char- 
acteristic of the neurologic findmgs are the 
aphasia and apraxia which are often more 
marked on one side than on the other 
Convulsions are not infrequently reported 
and focal signs are common, particularly 
hemiplegia, bulbar disturbances, and mus- 
cular atrophy 

Pathologic Picture — Grossly there is 
bram atrophy, even to a difference of 20 
per cent between the bram volume and 
skull capacity Lowenberg and Roths- 
child (5) demonstrated a marked henna- 
trophy of the brain at autopsy m one of 
theu cases, a Sndmg similar to the case 
presented here, as shown by encephalog- 
raphy Microscopically there is a rare- 
faction of the cortical cell layers, a tre- 
mendous number of semle plaques (in 
duect proportion to the clmical seventy 
of the disease), and a neurofibnllar de- 
generation (Grmker, 6) 

the use of encephalography 

As has been indicated, the occurrence of 
focal signs in this disease is common 
No doubt in many mstances the diagnosis 
is somewhat uncertam because of the 
signs, particularly m instances of uni- 
lateral distnbution It IS highly desuable 
to rule out a focal disturbance such as a 
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issue a protest in this regard That is not 
the ideal way to wage a campaign against 
the early tuberculous lesion We tned it 
here and had to give it up, and I both 
know and feel that I need all the very best 
film can show up to make a proper inter- 
pretation , the fluoroscope does not show 
enough It is not safe to ehmmate as non- 
tuberculous, those patients who show no 
fluoroscopic signs or findings 

With so many commeraal orgamzations 
practismg medicine m the most frugal 
manner, we wiU have such thmgs to con- 
tend mth It IS this sort of thing that 
makes it necessaiy to send out a plea for 
the recogmtion of the minute tuberculous 
lesion, as I am now doing it must not be 
passed up 

SUMMARY 

1 The striking resemblance between a 
postmortem cross-section of a lung and a 
well-made \-ray of a lung is worthy of 
special notice 


2 The imnimal lesion is the most im- 
portant tuberculous lesion of aU, because 
it has a definite promise of a complete 
cure 

3 Learn to recognize the difi'erent 
varieties of minimal lesions m order to 
give the best possible ad\nce to the refer- 
rmg physiaan 

4 Learn the favonte sites for a tuber- 
culous lesion m the lung and make use 
of all probable factors in supportmg your 
opimon, as it is often almost as detn- 
mental to a young hfe to have a diagnosis 
of tuberculosis mistakenly attached as it 
is to have the early lesion missed 
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ntability As her confusion increased, 
her depression decreased 
The family noticed that she seemed to 
go to the left of things and used her left 
hand much more than she did her right 
They noticed that she would malce mis- 
takes and when, asked for a knife, she 
would often give a fork She would put 
sugar m her coffee with the handle of her 
spoon rather than with the bowl, and oc- 
casionally would appear impatient with 
the difficulty she was havmg m usmg her 
eatmg utensils and eat directly with her 
fingers They noticed that she often had 
difficulty m finding words to express her- 
self 

Physical Examination — ^The patient was 
an obese, white female, imco-operative 
and objected throughout the examination 
to the vanous tests Weight 213 pounds, 
height 5 feet, 3 mches The conspicuous 
pathology noted was a red, dry tongue, 
hypertrophied tonsils, moderately enlarged 
heart with famt sounds, lacerated cervix, 
blood pressure 164/90, pulse rate 90, and 
the excessive obesity, particularly marked 
about the trunk 

Neurologic Examination — ^The cramal 
nerves showed no gross pathology The 
nght fundus showed extreme thmmng 
of the arteries and in the left disc there 
was a shght hazmess in a small arc on the 
nasal border The pupils reacted promptly 
to hght and accommodation m a very 
shghtly restricted radius The right naso- 
labial fold was shghtly shallower than the 
left, and the nght-hand gnp was a shade 
weaker than the left In the motor 
system there was no gross pathology 
except as noted m the performance of 
skilled acts There was no disturbance m 
gait, no paralysis, and no change m 
muscle tone There was a shght sugges- 
tion of atrophy of the muscles of the dor- 
sum of the nght hand There were no 
gross disturbances of the sensory system 
The reflexes were equal and active and 
there were no definite pyranudal tract 
signs 

Skilled Acts — The patient could not 
ivnte She grasped a pen very clumsily 


with either hand and misread simple, large 
letters She grasped a comb after nammg 
it and rubbed it down her nose with either 
hand m lUustratmg its use She became 
confused at the simplest commands and 
mixed left and nght She misnamed 
sunple objects, calhng them by the name 
of an attnbute or a function, mz , a "wnte” 
for a pen She was distmctly more clumsy 
m the use of her nght hand than of the 
left She expressed herself fairly well m 
simple, spontaneous speech There was 
an element of psychotic negativism in some 
of the patient's errors and mcapaaties 

Mental Examination — The patient was 
so extremely childish and confused that 
any co-operation was handicapped by 
these factors She was disonented for 
time, place, and person and there were 
very gross memory lapses Her difficulty 
m expressmg herself m part accounts for 
these, but a small part of her verbatim 
conversation is quoted to indicate her con- 
fusion and her disonentation (What date 
IS it?) “I don’t know ” (What month is 
it?) “I don’t know ” ("uhiat year is it?) 
“I don’t know ” She giggled (What sea- 
son IS it?) “I don’t know ” (Is it spring, 
summer, fall, or wmter?) “Well, it’s fall 
No, it’s wmter ’’ (Is it hot m wmter like 
this?) “Yes, awful hot ’’ (How old are 
you?) “I’m” — a long pause “I’m Dr 
Evans’ age ’ ’ (How old is he ?) ‘ ‘That’s — 
I’m — let’s see-— 40, I think ” (Where is 
your home?) “I hve m that” — a pause 
“Well, uh — Kansas — Topeka ” (How 
long have you hved there?) “Oh, I 
don’t know ” (How long have you been 
there?) ‘‘I don’t know ” (About how' 
long?) "Oh, I don’t know ” 

While she was under observation for a 
penod of a week she showed no marked 
emotional mstabihty except m flightiness, 
a tendency to negativism, and the exter- 
nal manifestation of a frequently recurring 
shallow emotionless smile The history 
indicates penods of marked emotional m- 
stabihty 

Laboratory Examination — Hemoglobm, 
80 per cent, red blood count, 4,390,000 ' 
white blood count, 11,800, neutrophils,’ 
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tumor In the case ated below there iyos 
some shght question as to the possibihty 
of a corpus callosum tumor and for differen- 
tial diagnostic reasons encephalography 
was employed 

The use of encephalography m estab- 
hshmg the diagnosis of Alzheimer’s disease 
has probably been employed m many in- 
stances However, its special study has 
not been the subject of any of the numer- 
ous recent reports of encephalographic 
investigation While no complete sunny 
of the hterature has been made, the more 
recently reported encephalograph studies 
do not reveal speaal mention of the find- 
mgs m Alzheimer’s disease Fnedman, et 
cd (7) mclude one case of "degenerative 
disease of the brain," and Grant (S) in- 
cludes four cases of “cerebral artenosclero- 
sis ’’ Hams and Hauser (9) refer to a 
"degenerative disease of the bram, with 
marked artenosclerosis” which they be- 
heved was probably a tumor Dixon and 
Ebaugh (10) refer to a death in an arteno- 
sclerotic patient foUowmg the procedure 
and believe artenosclerosis to be one of the 
common contra-mdications to its use 

CASE REPORT 

The patient was a white woman, a 
farmer’s wife, age 56 The chief com- 
plamt was confusion begmmng about two 
years ago, with mcreasing memory dis- 
turbances and emotional mstabihty 
Referred by Dr E A Evans, of Conway 
Spnngs, Kansas 

Family History — ^The father died at the 
age of 53, of asthma, when the patient was 
14 The mother died at the age of 82 of 
cancer of the pylons, there was no ap- 
parent mental disturbance m either one 
The patient was the eighth of twelve 
children, the oldest sister died at the age 
of 67 after having been confined to bed for 
twelve years with rheumatism and what 
was regarded as artenosclerosis The 
thud child m the family had neuntis at 
the menopause so that “her hands were 
drawn ’’ The fifth child had diabetes 
Otherwise the family history seems essenti- 
ally negative 


Developmental History —The patient 
went tdirongh grade school, taught music 
for a while, and at the age of 17 mamed 
her present husband — now m good health 
She had spent her hfe on the farm, had 
been mterested m fnends, church work, 
and her children There was a son aged 
37, and two daughters aged 34 and 20, all 
of whom were well The patient had a 
convulsion when the youngest child was 
about four days old, but there was no 
further difficulty of this sort She had had 
occasional attacks of asthma for the last 
five or six years, sometimes verj'’ severe 
She had always been a heavy woman, 
weighing about 200 pounds with a maxi- 
mum of 250 pounds She ate excessively 
and abnormally of sweets She had al- 
ways been constipated and had resorted to 
a laxative daily for several years She 
passed the menopause at the age of 50 

Present Illness — In 192S, at the age of 
50, the patient had mfluenza, followed by 
a loss of weight of about 60 pounds over the 
next six months The family attempted to 
get her to go to a physician but she stead- 
fastly refused until practically forced to 
do so At this tune a diagnosis of toxic 
goiter was made, assoaated with the 
menopause FoUowmg rest m bed m a 
hospital for two months she seemed to be 
qmte herself 

No further difficulty occurred until 
about the age of 54, when the family 
noticed that she was becormng forgetful, 
was not quite so accurate m her work, and 
began losmg thmgs Often she would mis- 
place articles and was concerned about 
her memory loss Her concern mcreased 
to a worry over her financial situation, 
and then about many thmgs, apparently 
developmg a rather typical picture of mild 
depression In Jime, 193S, she fell down 
the cellar steps, it was not known whether 
or not she lost consciousness but m anj’^ 
event she escaped with only a bruise on her 
knee FoUowmg this acadent, the family 
noticed that she shpped mentally, becom- 
ing confused Her confusion was mter- 
mmgled with emotional mstabihty, par- 
ticularly outbursts of temper and ir- 
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head pam, but vomited only once She 
attempted to co-operate through the en- 
tire operation and her very mild reaction 
may m part be explamed by her dulled 
sensonum and the absence of any pre- 
operative anxiety She remamed drowsy 
for the foUowmg twenty-four hours but 
gradually gamed, and on her discharge 
six days later seemed brighter and more 
stable emotionally than prior to the en- 
cephalography 

Interpretntwn of the Roentgenograms Fol- 
loming the Air Insufflation — The two most 
mstnictive roentgenograms are here re- 
produced In Figure 1, the anteropos- 
tenor view, we see a very gross dilatation 
of both lateral ventricles, the left much 
more marked than the right The third 
ventncle is also visualized clearly, mdicat- 
mg no blockmg of the spmal flmd pathway 
that might have produced mtemal hydro- 
cephalus In Figure 2, the lateral view of 
the encephalogram, we see the smaller 
right ventncle supenmposed over the 
much more dilated left lateral ventncle, 
mdicatmg m both of these plates a very 
marked atrophy of the substance of the 
cerebral hemispheres, particularly on the 
left side There are several areas of air 
over the cortex though no large accumula- 
tions, but suffiaent to suggest m addition 
some cortical atrophy There is no m- 
dication or evidence whatever of any sort 
of focal lesion and the ventncles are m no 
wise displaced or distorted Both of these 
encephalograms mdicate, then, a very 
marked atrophy of the brain substance, 
much more marked on the left side, and 
explammg the more marked neurologic 
symptoms on the nght side 

DISCUSSION 

In this case we have an excellent ex- 
ample of the use of encephalography m 
Alzheimer’s disease to conclusively nile 
out the existence of any tumor which might 
remotely be thought to be present m 
luew of the neurologic findmgs Further, 


the encephalography mdicates the ex- 
planation of the symptoms and supports 
the repeatedly reported observations of 
the pathology, namely, the very marked 
bram atrophy, m this instance more 
pronounced on the one side than on the 
other We beheve that m this case the 
encephalography was a very helpful differ- 
ential diagnostic aid m conclusively show- 
ing the chmcal picture to be Alzheimer’s 
disease 


SUMMARY 

A case presenting the typical history, 
physical findmgs, and mental picture of 
Alzheimer’s disease has been presented, 
in which encephalography was used help- 
fully to exclude the remote possibihties 
of a bram tumor and conclusively to sup- 
port the diagnosis of Alzheimer’s disease 
We have found no special study of the use 
of encephalography m Alzheimer’s disease, 
and feel justified m reco mm ending it 
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Fig 1 Anteropostenor vieii See text Fig 2 Lateral vieii See text 


78 per cent, small lymphoc}i;es, 20 per 
cent, large lymphocytes, 2 per cent, 
blood Wassermann and Kahn tests nega- 
tive Urmalysis acid, speafic gratoty, 
1031, alburmn negative, sugar negative, 
epithehal cells few, amorphous urate 
crystals, few A second specimen showed 
a shght trace of albumin, occasional pus 
cells, few epithehal cells Spinal fluid cell 
count 2, protem 55 Wassermann nega- 
tive in both antigens Colloidal gold curve 
entirely negative 

Encephalography — From the examma- 
tional data given above the tentative 
diagnosis of Alzheimer’s disease was made, 
but in new of the fact that there was a 
marked umlateral apravia and a sugges- 
tion of muscular atrophy along with the 
aphasia and agraphia and alexia, it seemed 
advantageous to rule out the remote 
possibihty of a brain tumor An en- 
cephalography was recommended and ear- 
ned out by Dr Leo Stone of our Staff, 
iccordmg to the general plan recommended 
jy Dyke and Davidoff (11) The patient 
vas admitted to the sanitarium twenty- 
bur hours before the encephalography 
5he was given sodium amytal the prenous 
light and 6 grs in the mormng, along 
vith a quarter gram of morphme before 


coming to the \-ray room where the pro- 
cedure was earned out The patient co- 
operated very well Cerebrospinal fluid 
to the amount of 185 c c was removed and 
ISO c c of air mjected Two test roent- 
genograms were taken after 30 cc and 
120 c c , respectively, of air had been in- 
jected The plates here shown were made 
at the completion of the air injection 
(Figs 1 and 2) 

It was noted that durmg the course of 
the removal of spmal flmd, the first 30 
to 40 c c flowed very slowly After the 
first 75 c c the speed of the flow greatly 
mcreased and contmued throughout the 
remainder of the procedure The fluid 
was still flowing freely even when the 
procedure was stopped at the removal of 
185 c c , but because the plates were 
diagnostic, it was deemed unnecessar3'^ to 
remove more The explanation of this 
change m rate of flow is not clear One 
might postulate the possibihty that the 
insufflation of air may have broken some 
adhesions, and thus permitted a freer flow 
If such a block in the spinal fluid pathway 
was the case, one might expect a possible 
therapeutic benefit from the procedure 
The patient reacted verj- veil through- 
out the procedure, developing a severe 
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head pain, but vomited only once She 
attempted to co-operate through, the en- 
tire operation and her very mild reaction 
may in part be explamed by her duUed 
sensonum and the absence of any pre- 
operative anxiety She remamed drorvsy 
for the followmg twenty-four hours but 
gradually gamed, and on her discharge 
SIX days later seemed brighter and more 
stable emotionally than prior to the en- 
cephalography 

Inlerpretatmi of the Roetitgemgranis Fol- 
lowing the Atr Insufflation — The two most 
mstructive roentgenograms are here re- 
produced In Tiguie I, the anteropos- 
terior view, we see a very gross dilatation 
of both lateral ventricles, the left much 
more marked than the nght The third 
ventncle is also visuahzed clearly, indicat- 
ing no blockmg of the spmal fluid pathway 
that might have produced mtemal hydro- 
cephalus In Figure 2, the lateral view of 
the encephalogram, we see the smaller 
nght ventncle superimposed over the 
much more dilated left lateral ventncle, 


the encephalography indicates the ex- 
planation of the symptoms and supports 
the repeatedly reported observations of 
the pathology, namely, the very marked 
bram atrophy, m this mstance more 
pronounced on the one side than on the 
other We beheve that m this case the 
encephalography was a very helpful differ- 
ential diagnostic aid m conclusively show- 
ing the clinical picture to be Alzheimer’s 
disease 

SUMMARY 

A case presentmg the typical history, 
physical findmgs, and mental picture of 
Alzheimer’s disease has been presented, 
m which encephalography was used help- 
fully to exclude the remote possibihties 
of a bram tumor and conclusively to sup- 
port the diagnosis of Alzheimer’s disease 
We have found no speaal study of the use 
of encephalography m Alzheimer’s disease, 
and feel justified m recommendmg it 

BIBLIOGRAPHY 


mdicating m both of these plates a very 
marked atiophv of the substance of the 
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CALCIFICATION OF THE ABDOMINAL AORTA* 
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C ALCIFICATION of the abdominal 
aorta is not an uncommon finding 
m the rontme roentgen mvestiga- 
tion of the lumbar area While this condi- 
tion has not been frequently reported, it is 
probably more common than is usually 
supposed The hterature contams but few 
references regarding the effects produced 
by this lesion upon the digestive organs 
It is, therefore, of sufhaent interest to 
warrant a particular study of this condi- 
tion In considering this affection an at- 
tempt will be made to correlate the roent- 
genologic and chmcal picture of a group of 
cases of calcificabon of the abdommal 
aorta, emphasizmg the gastro-mtestmal 
manifestations 

The significance of calcification of the 
abdominal aorta and its relationship to 
digestive disturbances has not been fully 
recognized Ridlon and Berkheiser (1) 
report three cases of calcificabon of the 
thoracic and abdommal aorta with back- 
ache as a predommant symptom Gut- 
mann and Rouber (2) report IG cases of 
abdommal aortibs with gastralgic mam- 
festabons, but do not menbon whether or 
not any of their cases revealed the presence 
of calcification 

The matenal selected for this study 
comprises a group of 11 cases of calcifica- 
bon of the abdommal aorta A study of 
them pomts to the fact that degenerabve 
changes m the abdommal aorta may at 
times play a significant r61e m the produc- 
bon of gastro-mtestmal symptoms Al- 
though the number of instances recorded 
in the hteratme are but few, nevertheless 
one must be on the lookout for this condi- 
bon, especiaU)^ m those cases with vague 
digesbve disturbances occurrmg between 
the fifth and seventh decades of hfe 

^ iprom the Department of Roentgenologi , Smai 
Hospital Baltimore Maryland 


It IS of mterest to note that m this group 
of cases the findmg of calcificabon of the 
abdommal aorta was accidental Because 
of the complamt of backache, roentgeno- 
grams were made of the lumbar spine, and 
in these films calcificabon of the abdominal 
aorta could be clearly seen In the antero- 
postenor view no clue of the condibon, 
as a rule, is disclosed In the present senes 
of cases only one revealed the presence of 
calcification of the aorta when newed 
from the latter posibon, this is shown m 
Figure 3 On the other hand, the lateral 
\aew clearly demonsbated the calcifica- 
tion m every mstance It seemed of 
mterest to detennme whether m addibon 
to the calcificabon of the abdommal por- 
bon of the aorta, the arch of the aorta was 
likewise mvolved m this process In seven 
cases upon whom teleoroentgenographic 
studies were made of the chest, m only one 
mstance was calcification of the aorbc arch 
obseiw^ed However, calcareous plaques 
were noted m the lower thoracic aorta m 
only four instances These were observed 
on the lumbar spme films which mcluded 
part of the lower thoracic area A lateral 
view of the entire thoracic area was made 
m two mstances m this senes and no evi- 
dence of calcificabon of the thoraac aorta 
was observed The deposibon of calaum 
plaques along the abdommal aorta may 
mvolve either a small porbon or the entire 
vessel Occasionally the calcificabon may 
be noted to extend as far down as both ihac 
vessels 

Accordmg to Bordet (3), change m the 
opaaty of the aorta is the earhest sign of 
aorbbs, precedmg even subjecbve sjunp- 
toms hlany factors predispose to this 
condibon Artenosclerosis was the most 
predommant factor m our senes of cases, 
occurrmg m all mstances _ In the majonty 
of these cases there were li' 
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Fik 1 A lateral view of the lum Fig 2 Another case of calcifica- Fig 3 Same case as shown 
bar area illustrating calafication of bon of the wall of the abdominal aorta m Figure 2 demonstrating the 
the abdominal aorta is shown in the lateral view calcified aorta m the antero 

posterior position 


of cardiac pathology It is well recog- 
nized, however, that the following condi- 
tions which predispose to artenosclerosis 
are likewise present m calcification ad- 
vanced age, syphilis, alcohohsm, gouty 
diathesis, nicotinism, and diabetes 
Syphihs must play but a mmor r61e m its 
production, masmuch as not a smgle posi- 
tive Wassennann reaction was noted in 
ten cases in which this test was performed 
m two instances diabetes was present 
Advanced age resultmg m semle calcifica- 
tion as a predisposmg factor plays an im- 
portant rble, smce the condition is mostly 
observ^ed between the fifth and seventh 
decades 

Physiologic Mechanism tn the Production 
oj Gastro-mleshnal Symptoms — As the con- 
dition affects the wall of the abdommal 
aorta, transfonmng a collapsible vessel 
into a rigid one, certain changes m the 
circulation of the gastro-intestmal organs 
must occur which mterfere with its normal 
physiologic function These changes are 
instrumental m the production of certain 
digestue disturbances Gutmann and 
Routicr (2) consider the digestive vana- 


tions as related to the arterial pressure and 
state “After meals the arterial pressure 
undergoes three changes first, an early 
mcrease (immediate hypertension), from 
15 to 75 mmutes later hj’potension, and 
from two to three hours later another 
hypertensive phase, which is more m- 
tense ” Many theories have been sug- 
gested to explam the occurrence of pam m 
abdommal aortic affections Accordmg to 
Potam (4), Teissier (5), and Camere (6), 
this IS due to an ischemia of the artenes 
which provokes gastnc mtemuttent clau- 
dicabon Pal (7) descnbes this phenome- 
non as due to vascular cnses, Loeper (8) 
to a neunbs of the solar plexus 

In this senes of cases there were five 
males and six females, the ages rangmg be- 
tween 50 and 75 years Table I presents 
our cases arranged accordmg to sex and 
age This table discloses that sex is not a 
factor m this condition The ages ranged 
between the fifth and seventh decades, the 
majonty occumng in the sixth ’and 
seventh 

Cardio-vasculur Changes — It must be 
emphasized agam that calcification of the 
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abdominal aorta occurs m the artenor- 
sclerotic penod of life Artenosclerosis 
was present m every instance in this senes 
of cases Cardiac disease was also a 
promment factor, as it occurred to some 
degree in most of our cases Mobihty and 
palpabihty of the abdonunal aorta were 
not detected except m one instance m 
which pulsations were distmctly palpable 
Accordmg to Gutmann and Rouher (2), 
auscultation over the abdominal aorta may 
reveal a systohc murmur quite different 
from the S 5 ’^stoIic sound normally per- 
ceived, and they attach considerable im- 
portance to this sign m abdominal aortitis 
Changes m the femoral pulse were not 
especially noted m our cases, but Gutmann 
and Routier record some changes m the 
femoral pulse in aortitis due to changes m 
the wall of the vessel, resulting m a more 
rapid flow Abnormal circulatory mam- 
festations m the abdommal organs must 
occur as a result of this condition, due to 
loss of expansibihty and contractihty of the 
wall of the aorta The blood pressure m 
this group of cases vaned considerably 
The r61e which calciffcation of the ab- 
dommal aorta plays m disturbance of the 
digestive tract is a vanable one, masmuch 
as there is not always convmcmg evidence 
at hand to demonstrate that the change m 
the aorta is the primary etiologic factor in 
the production ot symptoms A true 
clmical picture of the condition is not 
readily discermble, the symptoms often 
being of a vague character There are no 
characteristic symptoms or group of symp- 
toms which are diagnostic of the condition 
Although the diagnosis of calcification of 
the abdommal aorta is quite simple by 
means of the roentgen-ray study, its mter- 
pretation as a causative factor of gastro- 
intestinal disturbances is by no means as 
clear There can be no question, however, 
but that this condition ma)"^ be responsible 
for many abdommal disturbances, and 
mcreasmg importance must be attached 
to this finding when no other orgamc 
lesion can be detected to account for the 
digestive symptoms An example of a 
case is presented to illustrate the gastro- 


intestmal manifestations encountered m 
this affection 

R L , aged 58, female, first nsited the 
Smai Hospital eleven years ago, ivith 
the complaint of mdigestion The symp- 
toms were those of fullness, disten- 
tion, belching, sour regurgitation, con- 
stipation, and vertigo One year later, 
she developed a constant epigastric pain, 
which mcreased followmg meals In addi- 
tion to the pam, the other symptoms de- 
scribed above contmued without rehef 
A gastro-mtestmal roentgen mvesbgation 
proved negative An Ewald test meal 
revealed a normal gastnc content (free 
acid 20, total acid 40) Her blood pres- 
sure at this tune was 128/66 A year later 
she began to complam of severe backache, 
which was especially pronounced on move- 
ment Another Ewald test meal, ex- 
ammed two years later, still revealed a 
normal gastnc content (free aad 19, total 
acid 46) Her backache and digesbve 
symptoms persisted up to this year (1933), 
when an x-ray exammation of the lumbar 
area revealed the presence of marked cal- 
cification of the abdommal aorta This 
examination also presented evidence of 
shght hypertrophic changes of the lumbar 
vertebrm It must be pomted out that it 
is most difficult to estabhsh the fact that 
these S)mptoms are due to calcification of 
the abdommal aorta, but smce no other 
gastro-mtestmal lesion could be found to 
produce these symptoms, it is reasonable 
to consider the possibihty of calcification 
as a possible etiologic factor 

In a sur\'ey of this senes of 11 cases, the 
gastro-mtestmal manifestations were of 
stnkmg mterest In three mstances the 
digestive symptoms were of mmor import, 
the symptoms varynng from mild to severe 
Pam in the abdomen and back was the 
most promment symptom, and was often 
of an encirclmg, girdle, or constncting 
type, radiating from the abdomen to the 
back and reversely, frequently becoming 
localized m the epigastnum Moderate 
or severe pam occurred m six instances of 
this senes, while m fiie there ivas some 
abdommal distress but no actual pam 
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On the other hand, abdominal soreness 
and tenderness occurred in seven cases 
Gutmann and Routier observed that an 
early discomfort consisting of a sensation 
of heavmess and tension, with pam com- 
mg on three or four hours later, prevailed 
m his study of the digestive symptoms 
In this senes of cases the symptoms m 
some instances resembled those of ulcera- 
tion, which were reheved temporarily by 
soda However, the usual relation of food 
and the penodiaty of the symptoms was 
not observed Vormtmg occurred m three 
mstances, but m none was there any 
hemorrhage Constipation was found m 
eight cases In one, diarrhea was a 
promment symptom and m two the bowel 
functioned normally The appetite re- 
mamed good m seven cases, while m four 
it was poor In three mstances acid 
regurgitation was observed and in six 
abdominal fullness and distention were 
noted Loss of weight occurred m aU in- 
stances of this senes Backache was like- 
wise a common complamt The physical 
exammation revealed a generalized arteno- 
sclerosis, with varymg degrees of cardiac 
mvolvement The abdomen presented 
evidences of tenderness and soreness on 
pressure In thin mdividuals, the hard 
tubular aorta may be palpated and pulsa- 
tions felt Hemorrhoids were observed m 
three of our cases 


Roentgen Examination — Gastro - mtes- 
tmal roentgen exarmnations were per- 
formed m five cases of this senes, of wluch 
three were found to be entirely normal 
In one, a penetrating gastnc ulcer was ob- 
served and m another a moderate duodenal 
stasis' It is of interest to note that in two 
cases m which the roentgen exammation 
revealed a normal stomach, ulcer symp- 
toms were qmte promment In one case, 
carcmoma of the transverse colon was 
found, confirmed by operation The 
roentgen ray also revealed evidence of 
enlargement of the heart m three instances 
and dilatation of the aorta in three cases 
Durmg the routine roentgen exammation 
of the lumbar area, it is especially impor- 
tant to mclude a lateral view In this 
position evidence of calcification of the 
abdommal aorta may be best visuahzed 
The anteropostenor position obscures the 
aorta m most mstances due to overshadow- 
mg of the vertebrae, on the other hand, the 
anteropostenor view will often reveal the 
presence of calcification of the ihac vessels 
The roentgen diagnosis is made by the 
presence of calcareous plaques along the 
course of the abdormnal aorta, as it de- 
scends along the vertebral column, an- 
tenor to the bodies of the lumbar spme 
The plaques are of different lengths and 
thicknesses, of flaky appearance, and are 
irregularly placed along the margins of the 
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aorta The caliber of the aorta becomes 
qmte visible 

Hypertrophic changes in the lumbar 
vertebra of varying degrees were observed 
m six instances of our senes 

SUMMARY 

In all obscure cases of abdommal dis- 
comfort and backache, with vague gastro- 
mtestmal symptoms which occur between 
the fifth and seventh decades, the possi- 
bihty of the presence of changes m the 
abdominal aorta should be carefully m- 
vestigated Calcification of the abdommal 
aorta is of suffiaent chmcal importance to 
be considered as not only an etiologic factor 
in the production of lumbar pam, but 
also as a factor m the etiology of digestive 
s)miptoms The roentgen-ray examina- 
tion of the lumbar area offers the best 


means of mvestigation m the diagnosis of 
calcification of the abdommal aorta 

Many thanks are due to Dr Alfred UU- 
man, who kmdly permitted me to use this 
matenal To Dr Juhus Fnedenwald, 
I am deeply grateful for his many sugges- 
tions m the preparation of this paper 
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AN ILLUSTRATIVE CASE OF SyRINGOMYELIA TREATED WITH 

ROENTGEN RAYS 

WITH GENERAL DISCUSSION OF THE EFFECT OF RADIATION UPON THIS DISEASE^ 

By HERMAN FRIED, M D , New York CUy 

From the Department of Radiology, and the courtesy of the Department of Neurology, Hospital 

for Jomt Diseases, New York City 


^PHE use of radiation in the treat- 
I ment of various neurologic condi- 
" tions has proved to be a valuable 
therapeutic agent, but the most strikingly 
favorable results apparently occur in 
syrmgomyeha Within the past decade 
this mode of treatment has become the 
choice therapeutic procedure of this dis- 
tressmg disease Syrmgomyeha is par- 
ticularly smtable for roentgen therapy be- 
cause the pathologic structure of this dis- 
ease IS highly responsive to the action of the 
rays (1) 

PATHOLOGY 

The pathologic picture is essentially 
one of ghosis followed by the formation 
of a cavity or cavities in the substance of 
the cord The ghal tissue surroundmg the 
cavity vanes in thickness not only m 
different cases but also at different levels 
of the same case The mode of production 
IS not very defimte, but the prevaihng 
theory is that the pathologic process is 
essentially of neuroghal tissue In short, 
it IS a slowly growmg or prohferatmg pro- 
cess of gha cells and fibers This is fol- 
lowed by softemng of the overgrown newly 
formed tissue, which consists of fibrils with 
a few nuclei The tissue soon begins to 
stam badly, particularly around the few 
blood vessels which it contams, and is 
transformed mto a homogeneous rarefied 
structure Crevices appear withm the 
area which graduaUv form mto cavities 
The cause of this central ghosis is not 
known, some beheve that it is due to a 
developmental defect or to the persist- 
ence of embryonal tissue which later ac- 
quires the power of pathologic growth 

> Read before the Clinieal Society, Hospital for 
Jomt Diseases March 6,1934 


From the standpomt of radiotherapy all 
productive or prohferatmg tissues, whether 
infla mm atory or not, are radiosensitive 
(2 and 3) The effectiveness of radiation 
in syrmgomyeha is brought about by the 
destructive action of the rays upon the 
growmg ghous tissue However, m order 
to obtam the best results it is necessary 
that the patient should receive the treat- 
ment sufficiently early m the course of the 
disease, before the destructive process has 
set m, namely, before cavity formation 
takes place 

This brmgs us to the question of re- 
generation of nervous tissue In dis- 
cussmg this subject we must forbear the 
claim that radiation can regenerate or 
reconstruct nerve tissue, despite the fact 
that this often mihtates to some extent 
agamst the use of roentgen therapy of this 
disease Those who oppose radiation m 
synngomyeha claim that, whereas it is 
adrmtted that the condition is a destruc- 
tive process and that the rays have no 
power to regenerate nerve tissue, it seems 
absurd to claim that the use of x-rays can 
brmg about a cure or rehef m this affection 
Our answer to them objection is simple 
As stated above, we still refuse to claim 
that roentgen rays can reconstruct or re- 
generate nerve bssue Nor do we claim 
that we can always completely cure a 
case of synngomyeha without residual 
sequelae 

Radiation, however, can halt the m- 
flammatoiy process of nerve ceUs and 
fibers in the same manner that it does m 
any other inflammation This may bnng 
about a partial or even complete recovery, 
depeudmg upon the seventy of the m- 
flammation as well as upon the extent of 
the destructive damage which has aheady 
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aorta The cahber of the aorta becomes 
qmte visible 

Hypertrophic changes in the lumbar 
vertebra of varymg degrees were observed 
m SIX mstances of our senes 

SUJIMARY 

In all obscure cases of abdommal dis- 
comfort and backache, with vague gastro- 
mtestmal symptoms which occur between 
the fifth and seventh decades, the possi- 
bdity of the presence of changes m the 
abdommal aorta should be carefully m- 
vestigated Calcification of the abdommal 
aorta is of suflScient clmical importance to 
be considered as not only an etiologic factor 
m the production of lumbar pam, but 
also as a factor in the etiology of digestive 
symptoms The roentgen-ray exa nun a- 
tion of the lumbar area offers the best 


means of mvestigation m the diagnosis of 
calcification of the abdommal aorta 

Many thanks are due to Dr Alfred UU- 
man, who kmdly permitted me to use this 
matenal To Dr Juhus Fnedenwald, 
I am deeply grateful for his many sugges- 
tions m the preparation of this paper 
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favorable effect can hardly be expected 
from further irradiation The amehora- 
tion of these subjective symptoms were, 
therefore, highly satisfying m this case 
because they indirectly mdicated a favor- 
able prognosis 

(2) The segmental pam and tempera- 
ture fibers are generally the first to be 
affected, and as a rule there is an early 
loss of sensitivity to pam and temperature 
sensation In this case these sensory dis- 
turbances appeared later than all other 
symptoms of syrmgomyeha, thus making 
the diagnosis diflo-cult, which madentally 
delayed radiation treatment 

(3) Another striking feature of the 
case was the extraordmary slow progress 
of the disease It took two years before 
some pathognomomc signs and symptoms 
of syrmgomyeha came to the front 

(4) Irradiation will restore the pam 
and temperature sensibdity m all cases 
except when the duration of the disease 
was unduly prolonged before the treat- 
ment was commenced Nevertheless this 
does not always apply to disturbances in 
temperature sensation They sometimes 
wiU persist even after two or more senes 
of treatments have been adimmstered 

Refemng to the illustrative case of this 
paper, we find that after sue treatments the 
patient began to improve His sensory 
disturbances, as far as the pam fibers were 
concerned, were much better and them 
function was gradually completely re- 
stored This was not the case with the 
temperature fibers, them restoration was 
delayed and despite the fact that almost all 
other signs and symptoms have disap- 
peared, except a shght disabihty of his 
nght hand and fingers (which does not at 
all interfere with his work), we cannot 
claim complete restoration of the tempera- 
ture sensibility 

Giese and Ossmskaja (5) report eight 
patients out of a group of 128 in whom the 
temperature sensibihty remamed dis- 
turbed after pain sensibihty had otherwise 
become normal Other observers also 
claim that pain sensations are more com- 


pletely and readily restored than the tem- 
perature sensibihty (6) 

(5) From the standpoint of chmeal 
material and chmeal demonstration, this 
case was ideal His hands were full of 
cuts, brmses, bums, and scars These 
mjunes were sustained because he was un- 
aware of the loss of sensation, and there- 
fore scalded or injured his hands with- 
out knowing it The sensory dissociation 
made its advent msidiously, it being un- 
noticed by the patient until one day while 
bathmg he discovered that he could 
detect cold and heat upon some parts of the 
skin and not on others 

(6) Muscular atrophy is a common 
chmeal feature of this disease It is en- 
tirely dependent upon the amount of 
pathologic changes that are present m the 
gray matter There is a difference of 
opimon as to the ultimate effect radiation 
therapy has on muscle, tendon, and cu- 
taneous reflexes Many beheve that radia- 
tion has httle or no effect, on the other 
hand, some authors frequently report 
complete restoration of some reflexes par- 
ticularly the tendon reflexes of the upper 
extrennties 

Muscle funebon generally improves and 
becomes normal m 50 per cent of the cases 
Paresis and paralysis of various muscles of 
the upper extremities axe more frequently 
unproved after uradiation than those 
of the lower extremities We also obtain 
similar results m gait, ataxia, and muscle 
strength Above all, the bulbar symptoms 
improve to a relatively greater degree than 
the motor disturbances of the lower and 
upper extremities In our case under dis- 
cussion, muscular atrophy of both hands 
and forearms were equally affected, but the 
muscles of the back were normal After 
SIX treatments the patient was able to 
return to work The tremor of the hands 
gradually improved and the contractures 
resulting from muscular atrophy became 
normal (6 and 7) 

There are no routme uon-clad rules for 
the techmc of radiation therapy m synngo- 
myeha, as there are none for other condi- 
tions Each case presents different and 
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been done to the spmal cord before ir- 
radiation had been instituted Further- 
more, if the condition has already reached 
the destructive stage, radiation can also 
mterfere with the process, and in this way 
it IS possible to preseiA’^e the residual func- 
tion of the cord which has been retained m 
the tissue Before presentmg the case 
let us bnefly review the chnical side of this 
disease 

Synngomyeha can be recognized by 
the following three groups of symptoms 

(1) A progressive muscular atrophy of 
the upper extremities with fibnllary 
twitchmgs 

(2) Sensory disturbances which take 
the form of synngomyehc dissoaation or 
postenor-hom type dissoaation of sensi- 
bihty 

(3) Trophic and vasomotor disturb- 
ances which mclude paronychia, anomahes 
of sweat secretions, osteo-arthropathies, 
fissures, ulcers, and gangrene (4) 

REPORT OF CASE 

The patient was first seen in August, 
1932, at which tune he presented a history 
of SIX months’ duration He had bad a 
cold and soon after felt a weakness in 
both hands, bemg unable to cut bread 
or button his clothmg This weakness 
contmued for several months, and then 
unproved shghtly He worked as a 
counterman in a restaurant, was never 
exposed to metal poisomng, had no history 
of alcohol or syphihs, and did not com- 
plain of paresthesias 

At his first exammation his hands 
showed a symmetncal atrophy of the 
thenar and h5T50thenar emmences, and 
of the space between the first and second 
metacarpal bones Also, there was a 
partial flexion contracture of all the inter- 
phalangeal jomts which gave a claw-like ap- 
pearance to the hands There was atrophy 
of aU mterossei A bilateral coarse tremor 
and marked weakness of both hands were 
present A shght thickemng of the sub- 
cutaneous tissue of the hands was present, 
but there was no wnst drop Reflexes 


could not be ehated at all m the upper ex- 
tremities Knee-jerks were equal and 
somewhat hyperactive Sensation to pm- 
pnck was at first unimpau-ed He had a 
shght difficulty m speech, and some 
tremor of the tongue Sensory impair- 
ment could not be ehated early m the 
disease, but later, on Apnl 15, 1933, areas 
of analgesia and thermoanesthesia were 
found m the upper extremities, the higher 
segments of the trunk, as well as the neck 
and shoulders The diagnosis of synngo- 
myeha was made 

The case was referred to our department 
for radiotherapy Roentgentherapy was 
adnmnstered at weekly intervals The 
factors of radiation were as follows 
150 K V , 5 ma , filtration, 4 AI, focal 
distance, 40 centimeters One-third of an 
erythema dose was given weekly for each 
area The field for irradiation consisted 
of the entire cervical and upper dorsal 
spme 

After SLx weeks, sensory disturbances 
were ameliorated Impaired muscular 
function and tone were markedly im- 
proved after sl\ treatments, but muscle 
atrophies in the upper extremities ivere not 
improved as far as the apparent volume of 
muscle was concerned He practically lost 
his tremor and was able to resume work 
The color of the skm of his hands, which 
had been reddish, became almost normal 
In short, both objective and subjective 
symptoms improved, and while his pam 
conduction fibers are evidently normal, 
he still has some impairment in the 
conduction of the temperature fibers 

THE EFFECT OF RADIATION IN 
SYRXNGOMYELIA. 

This case presented the following in 
teresting chmcal and radiologic features 

(1) It IS commonl} knoivn to radiolo- 
gists that subjective complaints of cold- 
ness, numbness, and tmghng sensations 
will usually disappear m a short tune under 
the influence of roentgen rays When no 
defimte improvement takes place by the 
end of the first senes of treatments, a 
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tion as well as upon the extent of the de- 
structive damage which has already been 
done to the spmal cord before irradiation 
had been mstituted * 

In the case under discussion, no final 
diagnosis was made until eight months had 
passed after the patient presented himself 
to our dime for the first time Before he 
came to us, he had been under obsen’-ation 
m other institutions of this aty In none 
of them was a defimte diagnosis made of 
his condition S 3 rrmgomyeha was sug- 
gested by some of the neurologists but this 
diagnosis had to be excluded because of the 
mabdity to establish sensory dissociation 
However, something occurred m his condi- 
tion which changed the entire aspect of the 
case On April 15, 1933, which was ap- 
proximately two years after the imtial 
s 3 Tnptoms of his affection and eight 
months after he became a patient of our 
dime, he clearly and unquestionably 
showed defimte analgesia and thermo- 
anesthesia, which once and for all con- 
firmed synngomyehc dissoaation (8 and 

9) 

The author therefore is of the opmion 
that this case ran a parallel course with the 
one reported by Head and Thompson In 
both cases the diagnosis was difficult be- 
cause of the absence of analgesia, and m 
both, analgesia did not come to the front 
until some change occurred m the physical 
condition of the patient, which interfered 


’ In explanation of the late appearance of sensory 
disturbances of this patient, the author is of the opinion 
that this case was similar to the one reported by Head 
and Thompson In that case complete cutaneous 
analgesia was co-existent with deep hyperalgesia of a 
pamful arthropathy The hghtest pressure produced 
pam, yet superficial layers of the skm were analgesic 
to the pneW of a pm when raised from the subcutaneous 
structures 


With the diagnosis of synngomyeha In 
their case it was a co-existent arthropathy , 
m our case an undetermmed condition 
that hindered the ehcitation of sensory 
dissociation 

There are many causes for the delay of 
the appearance of sensory disturbances 
For instance, the distribution of thermo- 
anesthesia and analgesia is often found 
to be irregular If the progress of the 
disease is slow, we may find sensory loss m 
one hand which may be hrmted above a hne 
encirclmg the forearm In the same way, 
an area includmg the nose, mouth, and eyes 
may preserve its sensibility mtact, while 
the surroundmg regions are completely 
msensitive to pam and temperature 
Qmte often we come across one patch of 
analgesia and thermo-anesthesia which is 
separated for a time from another by a 
healthy area, and coalescence occumng 
later on Such and similar conditions, 
which happen qmte frequently (10), are 
apt to rmslead the exarmner and throw him 
off the proper track 
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peculiar pathologic and chrucal character- 
isbcs which must be met individually by 
the radiotherapist It is, therefore, im- 
proper to say that cases of syrmgomyeha 
should obtam radiation to the cervical and 
upper dorsal region of the spme as a 
routme measure, the better procedure is 
to localize each lesion of the spinal cord 
This largely determines the degree and 
extent of the inflammatory or destructive 
process that may be present In this dis- 
ease, locahzation is a great help to the 
radiologist because it mdirectly maps out 
the proper fields to be uradiated and aids 
m centermg the tube for each area to be 
treated If the radiologist has msufiicient 
trainmg m the locahzation of spinal lesions, 
it IS his duty to call m a neurologist for the 
purpose of mterpreting the topographical 
relations of the vertebrae to the segment of 
the spmad cord 

Our knowledge of motor, sensory, reflex, 
and visceral representations m the smgle 
segments of the cord is fairly adequate to- 
day to enable us to locahze circumscnbed 
lesions that involve the white and gray 
matter at a defimte level In most of the 
cases of syrmgomyeha the sensory dis- 
turbances, vtz , loss of pam and temperature 
sensibihty, are segmental m distnbution 
They are caused by inflammation or de- 
struction of the postenor horns of the gray 
matter of one or several segments 

Let us suppose that we find areas of 
analgesia and thermo-anesthesia m the 
upper extremities, the higher segments of 
the trunk, as well as of the neck and 
shoulders This distnbution of the m- 
sensitive areas shows the type of cases most 
frequently met with m the larger dimes of 
New York City It defimtdy pomts to 
mvolvement of the cervical and upper 
dorsal regions of the spmal cord The 
author’s techmc m such cases is as follows 

The Add of radiation should mdude the 
entire cervical spine, also the dorsal spme 
as far down as the seventh dorsal vertebra 
The size of each fidd to be 8 X 10 cm , 
arranged lengthwise close to each other 
The factors are 180 K V , 4 ma , filtration, 

0 5 Zn plus 3 Al, focal distance, 40 centi- 


meters Each fidd should obtam one-tbrd 
of an erythema dose at one sitting The 
treatment should be administered ever}’’ 
other day until each field has obtained 100 
per cent of a skin erythema dose This is 
followed by an mtermission of six weeks, 
when another senes may again be ad- 
mimstered m the same manner desenbed 
above A thnd and fourth senes may be 
repeated if necessary after a further inter- 
mission of eight weeks between each 
senes 

SYRINGOBULBIA 

Cases which are not qmte as frequently 
met with as the ordmary cases of synngo- 
myeha are those that affect the bram stem 
This condition is generally known as 
synngobulbia The disease affects pn- 
manly the medulla and may mvolve the 
motor nuclei of the cramal nerves Very 
often syrmgomyeha and synngobulbia are 
associated The manifestations of bulbar 
disease may precede those of spmal in- 
volvement, or vict versa Whether the 
disease ascends from the cord to the bram 
stem or descends from the bram stem to 
the cord is a mooted question These 
cases present fibnlations, atrophy, and 
paresis of the tongue The palate, u’vula, 
and vocal cords may show similar signs 
The sensory disturbances m these patients 
are found m the region of the tngemmus 
Perception of pam and temperature is 
lost, while other sensations are as a rule un- 
impaired In short, the lesions of this 
condition are primarily m the bram stem, 
but they are also as frequently present m 
the cervical spme 

The treatment plan for radiation m 
cases of synngobulbia is similar in pnnaple 
and method m every respect to the pro- 
cedure desenbed for syrmgomyeha, except 
that one occipital field and two lateral 
fields of the head (one on the nght and one 
on the left side over the base of the bram) 
are irradiated m addition to the fields 
of the cemcal and upper dorsal spme 
In short, radiation can bnng about a 
partial or even a complete recovery de- 
pendmg upon the seventy of the inflamma- 
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usual collodion, graphite-coated thimble 
chamber, which is suitable for use with 
harder radiation, with a special silk-mesh 


length theoretically obtamable at this 
voltage was m the neighborhood of 0 3355 
1 as calculated from the fundamental 
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chamber devised by Dr Failla, and most 
kindly lent to us by him, in which the 
wall and absorption effects of longer 
radiation are very largely eliminated 
It was, therefore, unnecessary to intro- 
duce corrections for these factors which 
should certainlv have been introduced 
with most other types of chambers 
The distance factor was extrapolated to 
the position of the pollen grams and mold 
spores m accordance with the mverse 
square law The procedure was not 
stnctly correct m tins case, smce with 
this tube the radiation did not emanate 
stnctly from a pomt source, but the ac- 
curacy of the procedure was well within 
the lirmt set by the experimental matenal 
itself The milhamperage factor was also 
extrapolated to that used, the curve m 
this case being very nearly reliable The 
incident energy input of the tube under 
expenmental conditions, at the pomt 
of exposure of the matenal, was found to 
be 2 1 X 10^ roentgens per mmute 

In quahty, the x-ray beam from this 
tube was very nearly monochromatic, 
by far the greater portion of radiation 
lying in the regions of the Ka and K/5 
lines for copper, respectively 1 537 and 
1 380 Angstroms The shortest wave 


quantum relation Ve = hvn„„ as apphed 
by Duane and Hunt - 

The source of hard radiation used was a 
standard Victor deep therapy outfit, com- 
pnsmg a high tension transformer with 
cross-arm mechanical rectifier of the Snook 
type as the high voltage generator, and a 
standard Coohdge water-cooled tungsten- 
target tube, of the thick-walled type 
The tube was operated at 200 K V P and 
30 ma , the pollen and mold being ex- 
posed at a focal distance of 11 4 centi- 
meters The incident energy input of the 
tube was measured at the pomt of expo- 
sure of the matenal with the Failla mstru- 
ment, the collodion-graphite chamber, 
which at this voltage exhibits neghgible 
absorption and wall effects, bemg used 
It was necessary to reduce the tube current 
to 1 5 ma and to extrapolate to the higher 
value in order to brrag the energy reading 
within the range of the mstrument The 
mput was found to be 3 0 X 10® roentgens 
per mmute under the conditions of expen- 
ment 

The shortest wave length theoretically 
obtainable at this voltage was 0 062 A 
No metal filter was used, but the glass of 
the wall mterposed a filtenng action 
’ Phys Rev , 1915 6, 166 



THE INHIBITION OF GROWTH IN POLLEN AND MOLD UNDER 
X-RAy AND CATHODE RAY EXPOSURE^ 

By C V HASKINS and C N MOORE, Schenectady, N Y 


j|T was the purpose of the following 
I investigation to detennme, mthin fairly 
wide limits, the pomt at which mature 
pollen grams, cultured m vitro, and ma- 
ture spores of Pemcilhum become in- 
activated on exposure to \-rays and high 
voltage cathode rays Such a piece of 
work seemed of interest and desirable for 
several reasons So far as known by the 
authors, no systematic previous work has 
been undertaken m the \-raymg or cathode 
raymg of mature pollen with a view of 
detenmnmg its rate of “dying” and its 
pomt of mactivation Considerable work 
has been done m the x-ray mg of mature 
pollen m the hope of producing muta- 
tions, and, while such work does not show 
promise of yieldmg nearly as fertile re- 
sults m the form of genetic aberrations 
as may be obtamed by the irradiation of 
pollen mother cells previous to the first 
reduction division, it is of interest that 
rough workmg data of permissible lumts 
of exposure under given conditions should 
be at hand Again, so far as known by 
the authors, no comparative work has been 
done on the resistance of pollen grams and 
mold spores to x-rays and cathode rays 
under the same conditions Such a com- 
parison should be of interest m mew of 
the work which has been done in the x- 
raymg and cathode raymg of molds It 
seemed worth while to investigate poUen 
as a biologic material of possible use m 
quantitative studies of radiation effects 
And finally, httle work appears to ha\e 
been done, ei'^en ivith the molds, m the 
comparatiie mvestigation of the energy 
mputs of different forms of energy at 
roughly eqm\ alent points of inhibition 
Material Used —After considerable pre- 
himnary work mvolving a large range of 
plant matenal, it was decided to confine 
^ Received for publication Oct IS, 1934 


the experiments with pollen to that of 
plants of the fanuly Lihacse, and to work 
pnncipally with Lthinn longifionim be- 
cause of its availabihty at all tunes and 
the ready germmabihty of its pollen under 
a fauly wide range of conditions Several 
other speaes were included m the m- 
vestigahon, however, and found to be 
essentially sumlar m behavior Chief 
among these were Lthim speciosmn, L 
regale, L lienryi, and L auratum Some 
work was also done with L phthdelph- 
cum, L camdense, L sidfurutii, and even 
the tnploid day hly Hemorocalhs fulva, 
but these species proved less satisfactory 
and were abandoned 
Spores of a culture of the green-spored 
mold genus PemciUinm were used, and 
proved so ready of culture and so thor- 
oughly satisfactory m germination 
throughout that it was unnecessary to 
consider any further matenal 

Sources and Character of Radiation — 
Two sources of x-rays and one of cathode 
rays were used in this work, so selected 
that comparisons of mactivation might 
be made under fauly widely \ anant condi- 
tions 

As a source of soft x-radiation, a Iine- 
focus tube with copper target was used, 
connected to the pumps, and operated 
from a high tension transformer It was 
completely self-rectifying when operated, 
as it was throughout the work, at 37 K V 
r m s and 20 ma of current It was 
provided with an aluminum window of 
0 025 mm thickness 

The pollen and mold were treated at a 
focal distance of 5 1 centimeters The 
tube output was measured at a focal dis- 
tance of 41 9 cm , and a current of 10 ma 
with a standard Failla radium-compen- 
sated measunng instrument The device, 
however, was equipped m place of the 
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the temperature gradually falhng through 
a small range The nse of nitrobenzene 
m the capillary was a marked one, amount- 
mg often to five or more thermometnc 
scale divisions 

Once the inadent energy of the cathode 
beam had been determmed in calones 
per umt area it was readily convertible 
to roentgens, usmg Gaertner’s® value for 
the ionization potential of aur m electron 
volts and an electron volt-calone equiva- 
lence factor denved from Crowther’s*® 
factor for the erg m electron volts Such a 
procedure does not give the correct order 
of magmtude of the ratio of energy mputs 
of the two sources, however, since the 
copper calorimeter, by virtue of the fact 
that it absorbs an extremely high per- 
centage of all mcident electrons, is m 
reahty measuring the energy denved from 
a cathode beam of given cross-section and 



Fig 3 

electron 


infimte extent, while the lomzation cham- 
ber measures the energy similarly denved 
from an x-ray beam of given cross-section, 
but, by defimtion of the roentgen, also of 
finite length (1 centuneter) We may 
roughly correct for this situation m this 
fashion Let us calculate the voltage 
drop of a smgle electron at the calorimeter 
face in traversmg a one-centimeter layer 
of air and determine what percentage it is 
of the total drop Then, smce the calo- 
nmeter completely stops every electron 
stnkmg Its face (an assumption justified 
for this work), the true value of the energy 
of the cathode beam m terms of roentgens 
will be Its measured energy, converted 
to roentgens on the basis of the denved 
calone-roentgen equivalence factor already 
determmed, multiplied by this factor— a 
procedure which also mvolves the assump- 
tion that electron velocity m a cross- 
secbonal area of this cathode beam is 

the J J Thompson 
formula for the voltage drop of a smgle 

° June 7, 1929 2, 

^ ^ ^929 2 , 

r ^ , JT*"' 1920. 6, -101-122 

Conduction of Electncitj through Gases p 37S 


when K = electron mass abs coeffiaent 
d = density of matter traversed 
r = thickness of layer traversed 

the electron veloaty at the outer face of 
the calorimeter was calculated at each 
experimental point, the first portion of the 
calculation accountmg for the tube wm- 
dow, the second for the air layer The 
voltage drop for an electron at this ve- 
locity through one centimeter of air was 
next determmed The ratio of this drop 
to the total was calculated and apphed to 
the energy denved at each distance on the 
conversion basis Proceeding m this fash- 
ion, determinations were made at dis- 
tances from the tube window of 1, 2, 
2 V 2 , and 3 mches, the output bemg found 
to be, respectively, 9 0 X 10^ 4 0 X 10^ 

1 6 X 10^ and 1 1 x 10^ roentgens per 
second These values are probably low 
due to the fact that the assumptions 
mentioned are not stnctly vahd 
The accuracy of the cahbration proce- 
dure used with cathode rays is probably 
lowest of the three sources Errors 

r calonmeter and errors 
mtroduced by changing conditions withm 
the copper ceU itself, though mmimized 
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equivalent to about 0 10 mm of copper 
At 0 70 A the intensity of the emergent 
radiation was only about 0 3 per cent 
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of that unpmgmg on the inner wall sur- 
face, as calculated from Compton's 1926 
value for the mass absorption coefficient 
of Cu,^ and this may be considered the 
cut-off pomt Substantially all of the 
primary radiation madent was mcluded 
withm these hmits The greatest in- 
tensity of radiation lay ivithm the El,, and 
K |9 doublet region for W, between 0 21 
and 0 IS A The second and third order 
hnes were present, though of greatly 
dunmished mtensity, but general radia- 
tion at this voltage is very considerable 
A Coohdge smgle-stage high voltage 
cathode ray tube, equipped with “Re- 
sistol”^ window, of 0 6 im/ thickness, 
connected to the pumps, and operated 
at 250 K V P and 1 5 ma was the source 
of cathode rays Smce the wmdow was air- 
cooled, it proved more convement to 
vary the distance of the experimental 
material from the tube, the tune of ex- 
posure bemg mamtamed at one second 
The material was treated at wmdow 
distances of 1, IV 4 . ^Vs, 1V*> 2, 2 V 4 , 
2Vj, 2 V 4 , and 3 mches 

Several methods may be adopted for the 
cahbration of a high voltage cathode ray 

> Compton, X-rays and Electrons D Van Norstrand 

Co 1926 

* A chrome mckel steel 


tube, as described by Coohdge and Moore, ‘ 
Taylor,® Lenard,^ and others The method 
which proved most convement in the 



* 


Fig 2-B 

present case was a thermal cahbration 
devised by Darnels and Bussey,® which 
presents the advantage that, m cases 
such as ours in which the tube window 
must remam electncally floatmg, no 
groundmg connection of the reading in- 
strument IS necessary A measurement of 
the heating effect of the electron stream m 
calones was made with a copper calonme- 
ter of 7 5 cm diameter and 0 3 cm thick- 
ness, built as a thm drum from two soldered 
spinmngs The vessel was equipped with 
a fine glass capiUaiy and filled with mtro- 
benzene, which acted at once as the heat- 
absorbmg medium and the temperature 
mchcator The capdlary was fitted ivith a 
scale, and readmgs of the meniscus nse 
made with a telescope mounted at a safe 
distance Immechately after the com- 
pletion of readmgs, which consisted usually 
of ten trials, the calonmeter was cah- 
brated m water, the volume of water re- 
maimng constant (to avoid a change of 
pressure on the calorimeter walls, the 
device bemg surpnsmgly sensitive) and 

* Coohdge \V D and Moore CM G E Rev 
August 1932 35, 413— 117 

‘ Taylor L Radioloci 1931 17, 730 
Lenard, P QuantitBtives fiber Kathodeslrahlen 
aller GeschmndiLeiten 1925 

* Bussey, W F , and Darnels F Jour Am Chem 
Soc December 1928,50,3271-3280 
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spores were pressed from sporangia borne 
by myceba usually less than forty-eight 
hours old onto dean 7 5 X 25 cm glass 
shdes The shdes were irradiated, and 
the spores chngmg to them were then 
sown dry upon stenle cultures of prune 
agar They were then cultured m moist 
stenle chambers at 30 °C for from twenty- 
four to thirty hours In the case of high 
voltage \-rays, spores were sown on agar 
on 2 5 X 2 5 cm glass squares before 
irradiation The elevated and constant 
temperature so accelerated development 
as to prove desirable Dry sowings gave 
satisfactory results, and it was foimd better 
m the present case to exanune the spores 
directly with the microscope m counting 
Both spores and pollen grams were oc- 
casionally stamed with I to faahtate 
counts A record of count of 40,000 spores 
was made 

The methods of exposure to radiation 
were essentially the same for pollen and 
molds In the case of the high voltage 
x-ray tube and the cathode-ray tube, the 
area exposed was many tunes that oc- 
cupied by the sample, so that moderate 
evenness of radiation intensity throughout 
the sample was assured With the low 
voltage tube, however, the irradiated area 
was of the same order of magmtude as 
that occupied by the sample The posi- 
tion of the sample was carefully checked 
with a fluorescent screen m this case, and 
an additional check was afforded by the 
blackening of the glass over the exposed 
area, fomung a sharply defined spot 
In the case of the low voltage x-ray and 
the cathode-ray tubes the samples were 
exposed directly to the beams The longer 
tunes required for inhibition with the 
high voltage source necessitated that the 
shdes be enclosed m glass Petn dishes to 
prevent their drying The measurement 
of inadent energy in the latter case was 
made under a Petn dish cover, thus m- 
cluding such absorption and scattenng as 
might take place there 

RESULTS 

The results of each experiment were 


expressed m terms of the survival ratio 
as defined by Wyckofl^,^ the ratio of the 
percentage of gram or spores showing 
development to those showmg similar 
development m the controls A control 
culture was made for each senes of runs 
A large number of prehmmary runs was 
made, followed by a relatively small 
number of final tests, when the approxi- 
mate “lethal hmit” was established and the 
techmc of irradiation and culture properly 
developed 


SOFT X-RAYS 

I Molds — ^Four senes of final expen- 
ments, mvolvmg 7,800 spores, were made 
with mold, yieldmg the following results 

TABLE I 

Test 2 4 6 8 10 12 14 

mm mm mm mm mm ram mm 

1 0 so 0 40 0 1C 0 16 0 12 0 05 0 04 

2 0 80 0 57 0 38 0 24 0 06 0 01 0 04 

3 0 86 0 54 0 19 0 21 0 11 0 05 0 06 

4 0 93 0 37 0 18 0 26 0 15 0 01 0 03 

Average 0 85 0 47 0 23 0 22 0 11 0 03 0 04 

II PoIle?i — Five senes of final expen- 
ments, mvolvmg 2,040 counted pollen 
grams, were made with soft x-rays, at 
exposures of 4, 6, 8, 10, 12, and 14 min- 
utes, as shown in Table II 

TABLE II 


Test 

4 mm 

6 mm 

8mm 

10 mm 

12 

mm 

14 

mm 

1 

0 78 

0 

91 

0 

27 

0 

41 

0 

15 

0 

00 

2 

1 40 

0 

52 

0 

52 

0 

00 

0 

05 

0 

00 

3 

0 29 

0 

12 

0 

00 

0 

14 

0 

22 

0 

00 

4 

0 41 

1 

60 

1 

10 

0 

78 

0 

41 

0 

00 

5 

2 80 

1 

80 

1 

90 

1 

60 

0 

67 

0 

17 

Average 1 10 

0 

97 

0 

74 

0 

57 

0 

30 

0 

a3 


HARD X-RAYS 


Molds — Five senes of final tests were 
made with hard x-rays, the number of 
counted spores bemg 13,000 Exposures 
were made with a tune mcrement of ten 
mmutes The energy mcrement was thus 
3 0 X 10'* roentgens, as agamst an m- 
crement of 4 2 X 10^ roentgens at two- 
minute intervals with soft radiation The 
rate of mactivation, however, proved much 
slowe r, so that exposures of 20, 30, 40, 

“Wyckoff R W G Jour Evp Med Nov 1 
1930,52,769-780 ’ 
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by averaging a number of readmgs, were 
undoubtedly present, and cathode-ray 
scattenng was unquestionably a vitiatmg 
factor The measurements, however, are 
considered to be withm the accuracy 
required for present purposes 

CULTURE AND EXPOSURE OF POLLEN 
AND MOLD 

The method of pollen culture was 
essentially that of Jost,'= which has smce 
been used with good success by a large 
number of other workers Agar cultures 
of 2 per cent concentration by weight were 
made up with distdled water In pre- 
hmmary work, samples contaimng 5, 10, 
and 15 per cent by weight of cane sugar 
were used, but it was found desirable to 
ehmmate this variable, and only 5 per cent 
cultures were used m the final work 
Drops of culture medium were flowed 
onto 7 5 X 2 5 cm plain shdes, or, m 
some cases, onto 2 5 X 2 5 cm glass 
squares, and allowed to set The pollen 
was sowed immediately before exposure 
to radiation In one senes of runs the agar 
was coated with a “stenle yeast” solution, 
prepared according to the directions of 
Bnnk*^ and carefully dned before inocula- 
tion of pollen This was found, in con- 
formity to Bnnk’s work, to bnng about a 
longer tube development and a higher 
total genmnation percentage, as mdicated 
m the accompanying figures, but did not 
markedly affect the shape of the survival 
curve 

A simple and rather thoroughly satis- 
factory method was developed for the 
sowmg of the poUen, which ehminated, 
on the one hand, the clumpmg which 
results from dr}'' sowmg and which, be- 
cause of the limited penetration of cathode 
rays, should be avoided, and on the other 
the limited and thoroughly erratic germi- 
nation which frequently results from sow- 
mg on the surface of an evaporable hqmd 
A small clump of pollen was allowed to 
spread on a drop of water placed on the 

Jost, L Ber deutscE Bot Ges , 1907, 23, oOl- 
515 

1* Brink R A Am Jour 192-1 Bot 1924 11, 
283-291 


agar until a uniform, nearly equidistant, 
spacing of the grams was obtamed The 
water drop was then removed with filter 
paper and the shde qmckl'y inverted m a 
desiccator over CaCh. and allowed to 
remam m this position until the agar was 
sufficiently hard so that each gram did 
not smk into a pit The slide was then 
brought to its normal position, uradiated, 
and cultured m a hunud chamber One 
or two runs were made m a constant 
temperature incubator, but this proved 
an unnecessary refinement, smce the rate 
of growth was not measmed A penod 
of eighteen hours at room temperature was 
allowed for development, which proved 
sufficient to give good growth of pollen 
tubes without permittmg the grov^ of 
molds In a few cases, pollen after sowmg 
was stored m a refngerator m a moist 
atmosphere at about 4 “ C for several 
hours before irradiation and culture This 
proved permissible, smce the pollen showed 
no msible tendency to germmate under 
these conditions, but was of undimmished 
vitahty when brought to room tempera- 
ture In the majonty of cases, pollen 
was sown from anthers plucked directly 
from young flowers In the few instances 
where it became necessary to harvest 
pollen, anthers were stored over CaCl- 
m a refngerator dunng the inten'ening 
penod — procedure found quite satisfactory 
by Stout” and Holman and Brubacher ” 
Several means were adopted for con- 
vemence in counting the germinated cells 
The best of these proved to be a modified 
balopticon, m which the unage of the 
pollen, under approximately 50 diameters 
magnification, could be ■thrown on a cross- 
ruled screen and exammed with both 
eyes imcovered through a newmg hood 
A record of count of more than 20,000 
grams was made 

The procedure adopted m the case of 
mold spores differed but shghtly from that 
used with pollen In the case of low 
voltage x-rays and cathode rays, mold 

“Stout A B Unpublished communication 

Holman R M , and Brubacher, F Um\ Cal 
Pub Bot 1926, 13 (10) 179-204 
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mches from the vmidow instead of be- 
tween two and four inches as with the 
mold spores, the increment being, as be- 
fore, one-quarter of an inch 

DISCUSSION 

It seemed possible that the inactivation 
with x-rays or cathode rays might be due 
to other thmgs than the pnmary beam, 
or the x-rays produced or electrons re- 
leased within the tissues of the matenal 
Secondary x-rays from the glass of the 
nucroscope shdes, chemical changes 
brought about withm the irradiated agar 
or even at the glass surface might well be 
considered vitiatmg factors To check 
these pomts, agar samples were made up 
on glass shdes, and after x-raymg at the 
lower voltage, were sown with untreated 
pollen Genmnation was perfectly nor- 
mal Agar samples were then made up 
on stnps of cellulose acetate, inoculated 
with pollen, and rayed The rate of m- 
hibition was not appreaably changed, al- 
though the secondary radiation from the 
acetate would be supposed to be of a 
different character from that of the glass 
The authors were satisfied that the order 
of magnitude of errors resulting from such 
effects was not such as to mterfere with 


It IS mterestmg to read Table VII in 
the other direction, and consider, for the 
same matenal, the comparative energy 
required to reduce the survival ratio to 
approximately the same figure for the 
three energy sources It will be seen that 
this mput IS greater with hard \-rays than 
with soft x-rays by a factor of about 2 1 
for mold and about 6 for pollen This 
deviation, although in the duecbon which 
imght be expected, is probably of no sig- 
nificance m the case of mold, and cer- 
tainly of none, for reasons later to be 
mentioned, m the case of pollen The 
same is true for cathode rays 

To make certain that cathode-ray par- 
ticles, known to discharge a very large 
proportion of theu energy near the end 
of their paths, were not passmg through 
the cell tissue and into the matenal be- 
hind it m quantity, the following expen- 
ment was undertaken If this were true, 
It should be possible to lower the mean 
veloaty of electrons in the cathode beam 
to the pomt where they would be absorbed 
m the cell tissue If exposures be made 
with mcreasmg filter thiclmess, it should be 
possible, at some pomt between normal 
kiUmg and complete shieldmg, to produce 
a marked increase m effectiveness of the 


theu results 

It IS to be seen that mature pollen of 
the Easter lily exhibits a remarkable 
tolerance for x-rays and cathode rays, 
which IS shared by other speaes m the 
case of the latter A similar tolerance is 
evident wth the molds Thus, if the 
number of roentgens of incident energy be 
tabulated m runs for pollen grams and 
mold spores for the three energy sources 
m which the survival ratio fell nearest 
to 0 5, the result is as shown m Table VII 
It mil be noticed that, for the two ma- 
tenals, there is rather close correspondence 
m the energy input requued to reduce the 
survival ratio to approximately the same 
figure 


treatment, correspondmg to a cntical 
electron velocity This experiment was 
earned out Mold spores were exposed 
to the cathode beam in the usual fashion, 
at distances of 1, 2, 3, and 4 inches, in 
groups screened with one, two, and three 
“Resistol” wmdows of 0 6 mil thickness, 
exactly similar to that used on the tube 
itself A control was run with each group, 
and survival ratios, obtamed as usual, 
were as shown in Table VIII 
It will be seen that, although the survival 
ratio for each exposure increases progres- 
sively with mcreased shielding, there is 
m every case a smooth and regular de- 
crease of survival ratio with mcrease 
of exposure In no case is there any indi- 


Matcnal 

Mold 

Pollen 


Soil X ray 
S R Energy mput 
0 47 8 4 X 10* r 

n *1 n Vy' mi - 


TABLE VU 


Hard X rays 


SR 
0 45 


Energy input 
1 8-2 1 X 10* i 


Cathode rays 

S R. Energy input 
0 45 1 1 V ml - 
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50, 60, 70, SO, 90, 100, 110, 120, 130, 140, 
150, 160, and 170 minutes were made 
In order to reduce the number of recorded 
tnals, they were averaged m pairs, with 
the results shown in Table III 

Polhn —The procedure followed with 
poUen was the same as that with molds, 
except for differences m mampulation 
already indicated It was deaded, how- 
ever, to omit the last two exposure groups 
given in mold m which, as with mold, 
neghgible germination would take place 

CATHODE RAYS 

Alold — Five runs were made mth un- 
filtered cathode rays, mvolving a count 


of 9,000 spores, the results being as shown 
m Table V 

Pollen — ^Two sets of runs were made 
with cathode rays, involvmg 5,283 grains 
The first, mcludmg three sets of expen- 
ments, was done, as m the previous cases, 
only with pollen of L hngjflorum, and 
from this the energy value of inactivation 
used m comparison with the inactivating 
energy dose from other sources was taken 
In the second senes one of the runs of 
the first group is compared ivith runs of 
pollen of three other species under the 
same conditions The results were quite 
closely similar The mactivation range 
was such that exposures were made be- 
tween distances of one inch and three 


TABLE in 


Test 

Mm 

Mm 

Mm Mm 

Mm 

Mm 

Mm 

Mm 


20-30 

40-50 

60-70 80-90 

100-110 

120-130 

140-150 160-170 

1 

0 93 

0 80 

0 04 0 54 

0 43 

0 21 

0 26 

0 00 

2 

0 87 

0 90 

0 49 0 56 

0 35 

0 30 

0 05 

0 00 

3 

0 87 

0 66 

0 18 0 07 

0 01 

0 00 

0 00 

0 00 

4 

0 79 

0 78 

0 44 0 38 

0 26 

0 16 

0 03 

0 04 

5 

0 85 

0 76 

0 50 0 46 

0 14 

0 07 

0 00 

0 02 

At erage 

0 86 

0 78 

0 45 0 40 

TABLE rV 

0 24 

0 15 

0 07 

0 01 

Test 

Mm 

Mm 

Mm 

Min 

Min 

Mm 


20-30 

40-50 

60-70 

80-90 

100-110 

120-130 

1 

0 37 

1 20 

1 00 

0 49 

0 30 

0 41 


2 

0 8R 

1 10 

1 10 

0 93 

0 96 

0 00 


3 

0 39 

0 12 

0 10 

0 00 

0 02 

0 07 

T20 only) 

4 

0 32 

0 24 

0 26 

0 01 

0 01 

0 01 ( 

5 

0 51 

0 63 

0 28 

0 08 

0 10 

0 42( 

'120 only) 

Average 

0 49 

0 66 

0 55 

TABLE V 

0 30 

0 28 

0 18 



Test 2 in 

1 0 00 

2 0 00 

3 0 00 

4 0 05 

5 0 03 

Average 0 03 


2‘Am 

2‘A m 

2 V 4 m 

3 m 

0 02 

0 03 

0 13 

0 40 

0 00 

0 05 

0 00 

0 30 

0 00 

0 00 

0 00 

0 26 

0 05 

0 08 

0 25 

0 38 

0 47 

0 51 

0 01 

0 91 

0 11 

0 13 

0 20 

0 45 


3‘Am 

3>Aui 

3Vi in 

4 m 

1 00 

1 00 

0 92 

1 00 

0 84 

0 86 

0 91 

0 89 

0 66 

0 76 

0 78 

0 90 

0 17 

0 74 

0 68 

0 85 

0 82 

0 87 

0 90 

0 87 

0 68 

0 84 

0 84 

0 90 


Test 

1 

2 

3 

Average 

Species 

L longtflorum 
L henryt 
L auralum 
L spectosum 

Average 


TABLE VI 


1 m 

l‘Am 

l‘Am 

I’Am 

0 00 

0 00 

0 01 

0 01 

0 00 

0 00 

0 00 

0 00 

0 00 

0 00 

0 00 

0 01 

0 00 

0 00 

0 00 

0 01 

I m 

l‘Am 

IV m 

I’Am 

0 00 

0 00 

0 00 

0 01 

0 00 

0 00 

0 00 

0 03 

0 00 

0 00 

0 00 

0 01 

0 00 

0 00 

0 00 

0 01 

0 00 

0 00 

0 00 

0 02 


2 m 

2 >Am 

2 iA>n 

2 V.in 

0 00 

0 02 

0 00 

0 05 

0 00 

0 00 

0 04 

0 04 

0 50 

0 39 

0 82 

1 00 

0 16 

0 14 

0 29 

0 36 

2 m 

2'A in 

SV.in 

2 V< in 

0 50 

0 39 

0 82 

1 00 

0 79 

0 89 

1 11 

0 70 

0 87 

0 84 

1 11 

0 72 

0 85 

0 65 

0 44 

1 00 

0 75 

0 67 

0 87 

0 86 


3in 
0 32 

0 07 

1 11 

0 60 

3 m 
1 11 
1 00 
1 00 
1 00 

1 04 
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biologic medium for radiation work It 
has been found to possess many desirable 
properties but certam undesirable fea- 
tures which, if not techmcally overcome, 
wiU mvahdate it as rehable matenal 
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TABLE Vm 

1 ^'indow 


Tnal 

1 in 

2 m 

3 in 

4 m 

Control 

1 

0 00 

0 00 

0 76 

1 00 

1 00 

2 

0 00 

0 02 

0 75 

0 95 

1 00 

3 

0 00 

0 03 

0 57 

0 82 

1 00 

4 

0 00 

0 00 

0 56 

0 71 

1 00 

5 

0 00 

0 00 

0 89 

1 00 

1 00 

Average 

0 00 

0 01 

0 71 

0 90 

1 00 




2 Windows 


1 

0 00 

0 67 

1 00 

1 00 

1 00 

2 

0 42 

0 96 

1 00 

1 00 

1 00 

3 

0 00 

0 64 

0 87 

1 00 

1 00 

4 

0 00 

0 78 

1 00 

1 00 

1 00 

5 

0 00 

0 50 

0 70 

1 00 

1 00 

Average 

0 OS 

0 71 

0 93 

1 00 

I 00 




3 Windows 


1 

0 00 

1 00 

1 00 

1 00 

1 00 

2 

0 76 

0 74 

1 00 

1 15 

1 00 

3 

0 20 

0 64 

1 00 

1 00 

1 00 

4 

0 56 

0 65 

1 00 

1 00 

1 00 

5 

0 56 

1 00 

1 00 

1 00 

1 00 

A^erage 

0 43 

0 79 

1 00 

1 03 

1 00 


cation of a break such as would be ex- 
pected if a cntical electron velocity is 
required for killing 

It IS to be remembered that the treat- 
ment of data throughout has been purely 
qualitative and is to be taken as such 
Only on this condition, for example, has it 
been considered justifiable to take averages 
of certam of the pollen readmgs 

It is evident that certam pollens possess 
properties which a prtoi i recommend them 
for use as biologic media m radiation work 
The pollen of the diploid lilies is sus- 
ceptible to ready germination m artificial 
culture, requires but a few hours to attam 
a growth which will permit of a rapid 
statistical evaluation, is convemently large, 
produces a tube which is non-branchmg 
and usually straight enough to be measured 
with fair accuracy, can be spread evenly, 
and can be readily cleared, if necessary, to 
view the nuclei The disadvantages of the 
material are grave, however, and demand 
a refinement of tec hni c without which 
pollen may well be disqualified for this 
work Chief among these is the unusual 
capnciousness of germination, which has 
been emphasized by a number of workers, 
and notably by Bnnk,i« and with which 

Bucbolz, J T and BlaLeslee A F Am Jour 
Bot . Julr. 1937, 14, 35S-309 


we have had extensively to cope Vana 
tions m concentration of available oxygen 
and hydrogen, m hydrogen ion concentra- 
tion of the medium, m humidity and 
temperature, are all reflected m gemuna- 
tion rates and percentages In addition, 
there is a large deviation dependmg upon 
the proximity of the grains to one another, 
as Brink has shown for Ciiciiims and 
Nicohana and as we have been able to 
confirm for some of the hhes Fmally, 
there is a surpnsmg vanabihty, even from 
anther to anther of the same flower, m 
the viabdity of different samples of pollen 
germinated under the same conditions, 
which cannot be accounted for These 
difficulties, however, are very largely tech- 
mcal, and it should be possible to over- 
come them 

CONCLUSIONS 

Quahtative evaluations of the survival 
ratio curves of inhibition to pollen tube 
and mycehal growth m pollen grams and 
mold spores have been made with soft 
x-rays, hard x-rays, and cathode rays 
Energy measurements have been made of 
the three sources in the same umts, and a 
comparison of the madent energy mputs 
required to produce roughly equivalent 
survival ratios m the same matenal has 
been made for the three sources The 
madent energy requned for hard x-rays 
has been found greater than that for 
soft x-rays by a factor of about 2 1 for 
mold and about 6 for pollen — a dispanty 
which may not be sigmficant The dis- 
panty between cathode rays and soft 
and hard x-rays is not considered sig- 
nificant 

A companson has hkewise been made of 
the relative resistance of pollen grams 
and mold spores to the same form of 
energy The reaction of the two types of 
orgamsm was closely similar 
A study has been made of the suita- 
bihty of the pollen of the diploid hhes as a 


Futt N L . and Ayyar. G G Agnc Jour India 
Ma> 1928.23,190-202 

“ Bruit, R A Am Jour Bot Apnl 1024, 11. 
218-228 
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it If the premature beat is one in which Heart block is detected by a comparison 
the contraction has taken place so early of the frequency of auncular and ventncu- 
that the pressure is not sufficient to open lar contractions Smce the auricular 



Fig 1 A Figs 1 y4 IB, and 1 C, are kymograras representing different 
types of heart action Slow ventncular waves are to be noted over the left 
contour in frames from 1 to 8 but also over the lower right contour m frames 
from 1 to 7 indicating that the lower nght contour m the living is always formed 
by the nght ventncle — more so in vertical than in honzontal hearts 


the aortic valve, etc (frustrated contrac- 
tion), no correspondmg wave is registered 
on the aortic shadow On the other hand, 
the prolonged fillmg of the left ventncle, 
followmg the extrasystole and its sudden 
emptying after the compensatory pause, 
results in an aortic wave of increased 
amplitude When the extra-ventncular 
waves are visualized in the upper part of 
the ventncle only, they are not assoaated 
with corresponding aortic waves 


waves do not now regularly bear the im- 
pnnt of the ventncular wave, pure un- 
deformed waves of auncular ongm may be 
demonstrable There may be considerable 
1 anation m the number of auncular 
systoles that occur dunng ventncular 
diastole m the same frame The ventncu- 
lar waives are irregular m sequence and 
amphtude, but generally show a marked 
mcrease in amphtude This is due to the 
effect of a greater number of auncular 



THE APPLICATION OF KyMOROENTGENOGRAPHY TO THE 
DIAGNOSIS OF CARDIAC DISEASE* 

PART II 

By I SETH HIRSCH, M D , Oly 

Professor of Radiology, Neir York University and Bellevue Hospital ifedical College 


|N the consideration of the apphcation 
I of roentgenkymography to the study 
of the abnormal heart it is important 
to imderstand at the outset that the 
kymographic wave is not a mystic symbol 
capable of expressing the particular disease 
of the heart It expresses only the move- 
ment phenomena of the heart and mdicates 
the deviation from the normal, only msofar 
as the particular lesion affects the move- 
ment 

Deviations of the kymographic waves 
from the normal may result either from 

(1) Disturbances of rhythm which pro- 
duce vanations m the character and peno- 
diaty of the movements 

(2) Intrinsic changes m the muscle it- 
self, hypertrophy, atony, or degeneration 

(3) Extracardiac influences which mod- 
ify the anatomic relationships of the heart 
and the mtrathoraac pressure changes 

(4) Changes resultmg from valvular 
defects which produce abnormal vibrations 
and variations m the chamber movements 

(I) Changes resulting from disturbances 
in the character and periodicity of movement 
Cardiac Irregularities - — By a study of 

i Read before the Fourth International Congress of 
Radiology, Zunch, July, 1934 

* Paroxysmal tachycardias and premature beats 
(or extrasystoles) are of three types auricular ven 
tncular, and nodal, depending on the ongm of the 
ectopic ’ stimuli either in the auricles ventnclcs or 
aimculoventncular node The determination of the 
type 13 important because of the varymg prognostic 
significance of the different types and because they 
may be associated with othenrise iinrecogmzed heart 
disease For the study of cardiac irregularities it is 
necessary to increase the number of cycles m each frame 
This mav be done by covering every other or every 
second and third sht and thus increasmg the duration 
of movement of the recordmg surface This has the 
deficiency of dimmishmg the number of movement 
pomts It therefore becomes necessao to adjust the 
shts so that movements of speaal pomts of the cardiac 
contour are recorded, for instance the left ventncular 
contour the left auncular contour the right auncular 
contour and the vascular contour 


successive cycles, the presence of dis- 
turbance m rhythm may be demonstrated 
by notmg the vanations m the amplitude 
and time relationships of the waves Smus 
arrhythmias, extrasystoles, auncular fibnl- 
lation and flutter, and heart block may thus 
be graphically demonstrated 

In auncular tachycardia the compression 
which the waves undergo is such as to 
blot out their mdividuality, so that there 
IS produced a blurred, sejrated outhne In 
ventncular or nodal paroxysmal tachy- 
cardia, the auncular waves maintam a nor- 
mal contour, as the frequency is not in- 
creased 

Each frame over the ventncular contour 
contains two or more waxes, dependmg on 
the rate The wave is high and its con- 
tours steep The diastohc limb shoivs a 
relative shortenmg, and approximates a 
straight Ime There may be a shght blunt- 
mg of the apex of the wave, due to a rela- 
tive slowmg up of the presystohc outward 
movement The sound phenomena vibra- 
tions are not usually visuahzed 

Ventncular extrasystoles may be recog- 
mzed by findmg over the left ventncular 
contour, an interruption of the sequence 
of regular waves, by a wave of smaller 
amphtude, the extrasystole This is fol- 
lowed by a wave of enlarged amphtude 
with a slow diastolic nse The systohc 
lim b of the extrasystole is relatively slow 
as compared to the normal wave precedmg 
it while that of the compensatory wave, 
after the extrasystole is longer than normal 
The extrasystohc wave appears earher m 
the apical than m the basal portion of the 
heart and travels upward 

The corresponding change m the move- 
ment traced by the aorta depends upon the 
time relationship between the premature 
beat and the normal beat which preceded 
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peaks over the entire nght contour from {8) Intmisic changes tn the mmculaiure, 
diaphragm to the aortic shadow On the hypertrophy, atony, or degeneration 
ventncle the diastolic Innb of the wave The kymographic waves are modified, 



Fig 1-C Rapid heart action Note the increase m number of the iraves in 
each band The striking changes m the physical density of the heart during the 
cycle of movement are shown by the alternating black and white zones in every 
band 

In 7 and 8 on the left side the peaks are blunted beeause they are now com 
posite waves indicative of ventncular and auncular motion Pure left auncular 
waves may be seen m frame 8 m the nght contour On the nght side m 6 and 
7 the frames bear a combmed auncular and ventricular wave In this habitus, 
therefore a small portion of the left auncle forms the upper nght cardiac 
contour In d the ventncular vraves arc rounded (sme form) the legs bemg 
curvilinear In B the ventncular waves are trapezoid or pomtcd the legs 
bemg rectilmcar In C the \ entncular waves are sharply peaked and steepled 
The amplitude of the contraction over different portions of the left ventncle is 
practically the same In A the heart action is slow In B the heart action 
has a medium rate In C the heart action is fast 


IS prolonged and the systolic relatively 
shortened The peaks are of unequal 


depending on the extent of the muscular 
change 

WTienever excessive volumes of blood 
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systoles in cycles when the larger ventricu- 
lar excursion is noted and to the increased 
left auricular pressure The apical por- 


In total block the two limbs of the ven- 
tricular waves may be practically identical 
m form 



Fig 1 B The left ventncular contour m the lower nine frames bears promi- 
nent ventricular waves of practically equal altitude, mdicatmg a uniform motion 
of all parts of this chamb^ In the valleys of the ventricular waves m frames 
8 and 9 are small peaks— left auncular motion The auncular appendix (frames 
10 and 11) shows motion of the ventricle and auncle these frames showing two 
sharp peaks auncular movement and two blunt waves ventncular movement 
Frame 12 shows the pulmonary artery waves and lateral to it waves indicating 
the movement of two parallel vessels which extend toward the apex Frames 
13 to 16 bear aortic waves m 17 to 21 the waves arc those due to motion of the 
left subclavian artery Ventncular waves are seen over the lower nght con 
tour to frame 7 Frames 7 to 9 bear nght auncular and ventncular while 10 
to 14 show a contmuation of high sharp aortic waves m the valley between which 
is a blunt peak auncular m ongra motion transmitted mto the vena cava 


tion of the wave is deformed bv prominent 
serrations corresponding to the first heart 
sound The location of the break on the 
diastohe hmb vanes m different waves 


In auncular fibnllation the regular se- 
quence of distinct and definite waves is 
replaced by irregular, ill-defined serrations, 
or there may be a complete absence of 
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In concentnc hypertrophy of moderate 
degree, without dilatation, there is no 
change m the morphology of the wave 
When, however, the dilatation is assoaated 
with hypertrophy well-defined waves are 
present only over the upper part of the ven- 
tncular shadow, the apical portion showmg 
diminished movement In cardiac failure 
the amphtude of the waves diminishes until 
it becomes barely perceptible and with 
this there are marked morphological and 
dimensional changes When the waves of 
exaggerated amphtude change to waves 
of lessened amphtude, ivith a contmued 
mcrease m the size of the heart, it is a sign 
of senous prognostic import Small ven- 
tricular waves do not, however, always 
indicate myocardial insuffiaency Ex- 
tremely small ventncular waves are pres- 
ent in certam cases of mitral stenosis when 
the left ventncle is small — the cardiac 
contour and size must be taken mto con- 
sideration Reduced apical movement is 
also commonly found in senile hearts, but is 
also found normally 

The left ventncular motion has been 
divided mto two types by Stumpf In 
Type I the amphtude of the kymographic 
wave is greatest at the apex, and m Type 
II the maximum amphtude of the kymo- 
graphic wave IS at the base Stumpf states 
that a great majonty of normal hearts 
show Type I movement and that although 
Type II is occasionally observed m normal 
hearts, it is seen regularly m pathologic 
hearts This change m movement is m- 
terpreted m terms of structural changes, 
on the basis that hypertropy or atrophy 
occurs m zones and only seldom affect the 
whole muscular apparatus uniformly The 
outlet passage always hypertrophies first 
and to the greatest extent m the left 
ventncle, which bnngs about a change of 
the volume of the movement m correspond- 
ing zones, 1 e , increase m movement 
cranially (Type II) 

The above conclusion for normal hearts 
are not confirmed in a senes of 121 ex- 
ammation of young adults While it is 
true that many hearts show a predominant 
motion at the apex (Tj’pie I) and others a 


1 2 3 4 5 6 7 



Diagram I Analysis of 34 kiTnograms showing the 
point of maximum movement of the left ventncular 
contour Maximum amplitude at the apex is illus- 
trated m C 6 D-7 E 5, and tovard the base in S-7, 
C-1 and £-4 A -3 shows the latest amplitude of 
motion in the middle portion of the ventncular con 
tour while in B-2 and A -4 the amplitude is large at 
the apex and base and smallest m the middle region 

maximum movement toward the base 
(Type II), there is a large group which 
shows no gross preponderance at any one 
region A few show maximum movement 
m the rmddle zone of the left ventncular 
shadow, although the amphtude of motion 
as a rule is least m the rmddle zone Not 
infrequently there are found kymograms 
with large amphtude of motion both at 
apex and base with small movement m the 
middle Type II movement is regularly 
found m normal hearts and by no means 
himted to pathologic hearts 
In a senes of 121 cases, 80 showed a pre- 
dommant movement varymg from shght 
to marked, either at apex or base Of these 
SO, 44 had movement greatest at the base 
(T)q3e II), and m 36 the movement was 
greatest at the apex (Type I) The re- 
mammg 41 cases showed no preponderance 


Fig 2-B 


Fig 2-A 

Fig 2-A Kymogram of normal young adult taken m inspiration 
Fig 2 B Kymogram of same subject taken 10 seconds after the Valsalva procedure (deep mspiration, fol 
lowed by forced expiratory efifort with mouth and nostrils closed) There is to be noted first that the heart 
has grown generally smaller It is also more rounded due to a protrusion in the left auncular region and 
the waves over the left ventricle have lost their peaks and have become blunted and rounded the second 
phase of diastole bemg practically a plateau The heart has slowed doivn somewhat. The aortic contractions 
are of mcreased amplitude and the pulmonary artery waves are of diminished amplitude Thus the heart 
empties itself more freely than it fills Actually both margins particularly the nght move mward with each 
cycle during the test This reaction cannot be mduced in hearts showing hypertrophy 


are returned to a chamber of the heart, 
or when the ejection is below normal, dila- 
tation follows The ventricles resist this 
stretchmg by virtue of a muscular tone 
inherent m the hvmg normal cardiac 
muscle When the normal resistance to 
stretchmg is dimimshed or lost through a 
reduction or loss of muscular tone, the 
diastohc distention becomes pathologic 
In begmmng dilatation, the ventncular 
waves have considerable height, even m re- 
pose and respond to the shghtest exertion 
by a further increase m altitude The 
diastohc period seems shortened and the 
systohc penod somewhat lengthened 
Under pathologic conditions of dimin- 
ished tone, the systolic discharge is ap- 
parently kept normal or is actually some- 


what mcreased by a compensatory mechan- 
ism — ^mcreased imtial pressure This is 
shown by the presence of ventncular 
waves, the diastohc lunb of which is 
rounded (convex) and the systohc concave 
The waves are devoid of sound phenomena 
When the compensatory mechamsra fails, 
the systohc discharge is apparently less 
than normal m spite of a much greater 
distention This is shown bj diminished 
ventncular movement There may, in 
fact, be a complete abeyance of the move- 
ment of the apical portion of the heart, 
this contour beanng no waves and show- 
mg straight edges Should the condition 
of the heart muscle improve under thera- 
peutic measures, the waves may agam be 
found over the contour 
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In concentnc hypertrophy of moderate 
degree, without dilatation, there is no 
change m the morphology of the wave 
When, however, the dilatation is associated 
with hypertrophy well-defined waves are 
present only over the upper part of the ven- 
tncular shadow, the apical portion showmg 
dimimshed movement In cardiac failure 
the amphtude of the waves dimimshes until 
it becomes barely perceptible and with 
this there are marked morphological and 
dimensional changes When the waves of 
exaggerated amphtude change to waves 
of lessened amphtude, with a continued 
increase m the size of the heart, it is a sign 
of senous prognostic import Small ven- 
tncular waves do not, however, always 
indicate myocardial insuffiaency Ex- 
tremely small ventricular waves are pres- 
ent in certam cases of mitral stenosis when 
the left ventricle is small — the cardiac 
contour and size must be taken mto con- 
sideration Reduced apical movement is 
also commonly found in semle hearts, but is 
also found normally 

The left ventricular motion has been 
divided mto two types by Stumpf In 
Type I the amphtude of the kymographic 
wave is greatest at the apex, and m Type 
II the maximum amphtude of the kymo- 
graphic wave IS at the base Stumpf states 
that a great majority of normal hearts 
show Type I movement and that although 
Type II IS occasionally observed m normal 
hearts, it is seen regularly m pathologic 
hearts This change m movement is m- 
terpreted m terms of structural changes, 
on the basis that hypertropy or atrophy 
occurs m zones and only seldom affect the 
whole muscular apparatus uniformly The 
outlet passage always hypertrophies first 
and to the greatest extent m the left 
brmgs about a change of 
the volume of the movement m correspond- 
ing zones, 1 e , mcrease m movement 
craniaUy (Type II) 

The above conclusion for normal hearts 
are not confirmed m a senes of 121 ex- 
aimnation of young adults While it is 
e that many hearts show a predonunant 
motion at the apex (Type I) and others a 



Diagram I Analysis of 34 kymograms showing the 
point of ma-amum movement of the left ventncular 
contour Maximum amplitude at the apex is illus- 
trated m C-6 D 7 B 5, and toward the base m 3-7, 
C-1 and E-4 AS shows the greatest amplitude of 
motion in the middle portion of the ventncular con- 
tour, while m B 2 and A -4 the amplitude is large at 
the apex and base and smallest in the middle region 

maximum movement toward the base 
(Type II), there is a large group which 
shows no gross preponderance at any one 
region A few show maximum movement 
m the middle zone of the left ventncidar 
shadow, although the amphtude of motion 
as a rule is least m the rmddle zone Not 
infrequently there are found kymograms 
with large amphtude of motion both at 
apex and base with small movement m the 
middle Type II movement is regularly 
found m normal hearts and by no means 
hnuted to pathologic hearts 

In a senes of 121 cases, 80 showed a pre- 
dommant movement varymg from shght 
to marked, either at apex or base Of these 
80, 44 had movement greatest at the base 
(Type II), and m 36 the movement was 
greatest at the apex (Type I) The re- 
mammg 41 cases showed no preponderance 


czo 


RADIOLOGY 



Fig 3 A Fig 3 5 

Fig 3 A Kymogram of a normal young adult taLen m moderate inspiration 

Fig 3-3 Kymogram of the same subject taken 10 seconds after the MiiUer procedure (deep expiration 
followed by forced inspiratory effort with nose and mouth closed) There is to be noted in this figure that 
the heart has grown generally larger It is the nght heart which is primanly involved in this enlargement 
because the emptying of the right ventricle is retarded The waves of the right ventricle have greater am 
phtude than those of the left Promment waves are noted over the vena cava shadow The pulmonary 
arteo pulsations arc more prommemt than the aortic This is the counterpart of the picture of obstruebon 
at the pulmonary valves or beyond it 


at any point, large amplitude at apex and 
base wth smaller amplitude between, and 
m a few cases maximum amplitude m the 
middle region (Diag I) 

To sum up the findmgs, it may be said 
that degenerative myocardial changes of 
sufficient seventy to produce electrocardio- 
graphic changes are always assoaated with 
kymographic changes 

Degenerative changes m the aortic wall 
result m sclerosis, calcifications, and aneu- 
rysmal dilatations Sclerotic changes of 
the aorta are ordmanly shown by a widen- 
ing, elongation and tortuosity and a 
sharply projecting aortic arcus The aor- 
tic waves usually show no denation from 
the normal in simple sclerosis The associ- 
ated ventncular hypertrophy may, how- 
ever, produce waves of mcreased ampli- 
tude In the presence of calafication, the 
peaks become flatter and the amplitudes 
smaller In annular calcifications of the 
ejjtire aortic wall, this phenomenon is very 
pronounced The lateral motion is of 
small amphtude, the pomt of maxunum 


dilatation is attamed late, and the peak 
loses its characteristic sharpness Neier- 
theless, distinct motion can be seen even 
in ver)’ marked calcifications 

In hy^pertension, the amphtude of the 
aortic waves is small, and the apex is 
blunted m spite of the large ventncular 
waves 

The amount and extent of movement in 
aneurysmal dilatations is vanable, and de- 
pends on the extent of the clot formation in 
the wall of the sac The charactenstics of 
the aortic wave are not changed over the 
aneurysmal area, though a shght delay in 
pomt of tune may be found on corapanng 
the peak of the outward thrust to that of 
a wave over a normal portion of the aorta 
Aneurysms of the ascendmg aorta usu- 
ally show very pronounced excursions 
The form of the wave deviates from the 
normal The mii ard and outward moving 
limbs resemble each other In pomt of 
tune, the peak of the wave is attamed 
late — at the end of ventncular s-v-stole 
The end of the medial motion is attamed 
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Fig 4 Kymographic examination of the esopha- 
gus after the administration of a conlrast bolus 
A kymographic examination of the esophagus gives 
considerable information regarding the movement 
of the cardiovascular structures in relationship to it 
In the ordmary fluoroscopic examtnation only the 
lower portion of the esophagus shows defimte move 
ment The kymographic examination, however 
shows that every portion of the thoracic gullet 
shoivs definite movement imparted to it by the par- 
ticular cardiovascular structure m relationship to it 
In the lower portion two waves are shown indentmg 
the gullet shadow m each band one due to auncular 
diastole and one to ventncular diastole Above, 
the aorta imposes its movement m varying inten 
sity upon different portions of the esophagus Con 
siderable information regardmg the auncular move 
ments may be obtamed by this method because of 
the large extent of aunde in relationship to the 
gullet 

simultaneously by all portions of the vessel 

Aneurysms of the descending aorta show 
as protrusions to the left, but may also 
show to the nght Aneurysmal sacs ex- 
tending toward the nght usually bear no 
waves 

The pecuhar character of the wave over 
the aneurysmal sac, the wave with S)Tn- 
metncal limbs, permits the differential 
diagnosis of this lesion from mediastinal 
tumors either motionless or moved bj' 
transmitted pulsations 

The presence of small and tlim areas 
of calcification, frequently not detectable 
on tlie ordmar}"^ roentgenogram, are clearly 
shown in the kvmiographic waves 

Avciirysms of the //car/ —Partial an- 


Fig 6 Hypertension There rt exaggerated move- 
ment of the left ventncle as shown by waves of con 
siderable amplitude The aortic xvaves are relatively 
low, a characteristic of hypertension Even m this 
mdividual of the supersthemc habitus pure left ren- 
tncttlar waves are seen m the lowest bands on the right 
side 

euiysms of the heart may be overlooked 
by fluoroscopy, not only when located m 
the apex or m the antero-mfenor wall of 
the right ventncle, but even when located 
m the lateral aspect of the ventncle When 
the pocket produces an actual localized 
projection of the left contour, the lesion 
may sometimes be isolated by the usual 
roentgenological methods Partial an- 
eurysms may, however, be shown kymo- 
graphically by waves of diminished ampli- 
tude over a localized area of ventncular 
contour with normal waves above and be- 
low the area This is also the finding when 
the sac is small I^Tien an actual sac is 
present there is a defimte reversal of the 
waves over a locahzed area With each 
systole the mward movmg hmb is replaced 
bj'' an outward diastolic movement be- 
cause the walls of the sac, havmg lost 
their contractibility, the sac becomes dis- 
tended by the systohe pressure in the 
ventncle In other words, there is present 
m the ventncular contour a wai'e havmg 
the tune and form charactenstics of the 
aortic wave 
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Ftg 6 Kymogratn of a case of aortic stenosis 
with marked left ventricular enlargement Aortic 
waves of mcreased amplitude are seen over the entire 
aortic contour Normal ventricular waves are 
present over the lower nght contour (right ven 
tncle) Over the lower part of the left ventncular 
contour, are waves which have the general charac- 
teristics of aortic waves The peaks correspond 
almost exactly to the maximum ventricular systole 
In other words, this portion of the heart contour 
moves outward when the remaining portions of the 
ventnde move mward This would mdicate an 
area of myocardial degeneration and a ventncular 
aneuiysm 


Fig 7 Kymogram and EKG of a case of syphil 
itic stenosis beyond the pulmonary valves with 
complete heart block Note the exaggerated ampli- 
tude of the ventncular waves present on both sides 
of the cardiac contour — the nght auncular waves 
of high amphtude are mterposed between the ven- 
tncular waves The pulmonary artery waves are 
more pronunent than the aortic. A correlation 
with the EKG shows a variation m the shape of the 
diastohc hmb of the ventncular wave due to a varia- 
tion m the pomt of the break of the wave. This is 
due to the variation in the time of the auncular 
systole (P wave) The T wave does not end with 
the end of systole m every cycle It seems to shift 
about. 


(S) Extracardiac influences which modify 
the anatomic relationships of the heart and 
the iiitrathoracic pressure changes 

The lungs appear to exert a dampening 
or cushion effect on the heart movements 
Thus m pneumothorax, the waves over 
the particular portion of the heart m 
relationship to the air-contaimng canty 
show a markedly mcreased amphtude, 
while pleural effusion and consohdation 
have the opposite effect on contiguous por- 
tions of the heart 

By givmg a graphic record of the move- 
ment of structures, the kymogram is of 
value m the differential diagnosis of 
pericardial from cardiac lesions 

In pericardial effusion, the waves are 
markedly dimini shed m amphtude and 
ill-defined over the basal portions of the 
deformed median shadow, yet show good 
form and amphtude over the apical por- 


tion In cardiac hypertrophy the waves 
may be dummshed over apical portions of 
the heart, but the upper part of the ventn- 
cular contour shows characteristic waves 
However, m large effusions there is a lack 
of clearly defined waves over the entire 
median shadow Density changes, corre- 
spondmg to systohc and diastohc volume 
of the heart may, however, be made out, 
and the heart contour may be recognized 
m the sac 

The distortion of the lower left cardiac 
contour and the left apex by a mediastmal 
pleural exudate extending to the left can 
be differentiated from heart form of pen- 
cardial effusion by the finding of kjmo- 
graphic waves of unchanged amphtude 
and form, over the area 

Calcification of the pencardium does not 
modify the size or character of the waves 
to any appreaable extent Pleuro-pen- 
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cardial adhesions, however, dimiiush the 
amphtude of the waves over the involved 
area 

The kymogram is of value for the deter- 
mination of the sigmficance of distortions 
of the upper median shadow Fluoroscopy- 
does not always permit of the differentia- 
tion of the vascular pulsations from the 
transmitted movements, and the kymo- 
graphic study is helpful under such ar- 
cumstances Tumors, substemal thy- 
roids or cysts, etc , usually show no move- 
ment waves A deformity of the median 
shadow due to aortic ilatation would 
show defimte aortic waves assoaated -with 
density changes The transmitted pulsa- 
tions show as waves without density 
changes 

Tumors of the mediastinum are gener- 
ally motionless Encysted effusions may 
show transmitted pulsations 

Besides this, the entire extent of the 
pulsatmg structure may be studied m the 
conglomerate shadow of the mediastinum, 
and the contmuity of shadows, otherwise 
demonstrable with difficulty, may be de- 
termmed Thus the entire extent of the 
aorta may be detemuned -with ease m the 
kymogram 

(4) Modification of the kymographic waves 
resulting from changes d^ie to valvular de- 
fects 

Among the results of valvular disease 
are (1) A variation from the normal 
state of fiUmg of the chambers related to 
the valve mvolved, (2) Secondary and 
compensatory changes m the muscle walls 

The valvular lesions are manifested by 
(1) Changes m the distnbution of the 
waves , (2) Changes of the character of the 
waves and their dimensional relation- 
ships, (3) Changes m time relationships 
of the various phenomena of the cycle , 
(4) Changes m the -vibrations assoaated 
mtli the sound phenomena 

It is important to attempt to distinguish 
between the effects of the disturbed val- 
\mlar action and effects of the abnormal 
anatomic and physiologic actmty of the 
myocardium — not a simple task at this 
stage of tlie art of kymographic diagnosis 



Fig 7 


A clue to the changes produced by 
vanations from the normal state of filhng 
of the chambers may be found by makmg 
kymographic exammations durmg such 
procedures as the Muller and the Valsalva 
tests, which, by producmg changes m 
mtrathoraac pressure, artifiaally repro- 
duce some of the changes found 'm organic 
lesions 

A kymogram made durmg the Muller 
test illustrates how the heart chambers ac- 
commodate themselves to a temporary 
ventncular overfiUmg This test produces 
an effect similar to that which exists when 
there is an obstruction to the flow of blood 
from the nght ventncle, as, for instance, 
m stenosis of the pulmonary artery, or an 
obstruction m the pulmonary circulation 
The kymographic exposure is made a few 
seconds after a maximum expiration, fol- 
lowed by an mspiratory effort with nostrils 
and mouth closed It shows graphically, 
a rapid enlargement of the heart -with each 
cyle and growing prominence of the nght 
contour waves over the left, both auncular 
and ventncular The waves on the vena 
cava shadow are of mcreased amphtude, 
while the aortic waves show dnnimshed 
amphtude (Fig 3 ) 

A kymogram made durmg the Valsalva 
test illustrates how the heart chambers ac- 
commodate themselves to a decreased m- 
flow By this procedure the heart is 
gradually emptied of blood The kymo- 
graphic exposure is made a few seconds 
after a maximum mspnation, followed by 
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Fig 6 Kymogram of a case of aortic stenosis 
with marked left ventncular enlargement. Aortic 
waves of increased amplitude are seen over the entire 
aortic contour Normal ventncular waves are 
present over the lower right contour (nght ven- 
tricle) Over the lower part of the leh ventncular 
contour, are waves which have the general charac- 
teristics of aortic waves The peaks correspond 
almost exactly to the maximum ventncular systole. 
In other wonls, this portion of the heart contour 
moves outward when the r emainin g portions of the 
ventricle move mward This would mdicate an 
area of myocardial degeneration and a ventncular 
aneurysm 


Fig 7 Kymogram and EKG of a case of syphil- 
itic stenosis beyond the pulmonary valves with 
complete heart block Note the exaggerated amph- 
tude of the ventncular waves present on both sides 
of the cardiac contour~the nght auncular waves 
of high amphtude are mterposed between the ven- 
tncular waves The pulmonary artery waves are 
more prominent than the aortic A correlation 
with the EKG shows a variation in the shape of the 
diastohc limb of the ventncular wave due to a varia- 
tion m the pomt of the break of the wave- This is 
due to the variation m the tune of the auncular 
systole (P wave) The T wave does not end with 
the end of systole m every cycle It seems to shift 
about. 


(5) Extracardiac mfinences which modify 
the anatomic relationships of the heart and 
the intrathoracic pressure changes 

The lungs appear to exert a dampening 
or cushion effect on the heart movements 
Thus m pneumothorax, the waves over 
the particular portion of the heart m 
relationship to the air-contammg cavity 
show a markedly mcreased amphtude, 
while pleural effusion and consohdation 
have the opposite effect on contiguous por- 
tions of the heart 

By giving a graphic record of the move- 
ment of structures, the kymogram is of 
value m the differential diagnosis of 
pericardial from cardiac lesions 

In pericardial effusion, the waves are 
markedly diminished m amphtude and 
ill-defined over the basal portions of the 
deformed median shadow, yet show good 
form and amphtude over the apical por- 


tion In cardiac hypertrophy the waves 
may be dummshed over apical portions of 
the heart, but the upper part of the ventn- 
cular contour shows characteristic waves 
However, in large effusions there is a lack 
of clearly defined waves over the entire 
median shadow Density changes, corre- 
spondmg to systohc and diastohc volume 
of the heart may, however, be made out, 
and the heart contour may be recognized 
m the sac 

The distortion of the lower left cardiac 
contour and the left apex by a mediastinal 
pleural exudate extending to the left can 
be differentiated from heart form of pen- 
cardial effusion by the finding of kymo- 
graphic waves of unchanged amplitude 
and form, oi'er the area 

Calcification of the pericardium does not 
modify the size or character of the waves 
to any appreciable extent Pleuro-pen- 
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ventncnlar waves as under normal con- 
ditions m its lowermost portion 

When, on the contrary, there is marked 


enlargement The typical findmgs of shape 

and size of the heart shadow must be pres- 
ent With an mcreased obliquity of the 



Fig 9 Double mitral lesion Dyspnea cyanosis edema large liver 
Loud systolic murmur over the whole cardiac region propagated to the axdla and 
back Prcsystohc rumbhng at the apex EKG shows complete arhythmia 
\nth auncular fibrillation The kymograph shows the typical contour of 
double mitral valvular disease with marked dilataUon of the left auncle The 
right contour bears flat vcntncular waves synchronous with those on the left 
contour There is also marked pulsation of the pulmonary arteries There is 
marked dilation of the pulmonary artery, partic^arly on the nght side where 
low rounded waves may be seen On the left side, the pulmonary artery has 
been pushed up by the markedly dilated left auncle 


enlargement of the left ventricle, the intra- 
ventricular septum IS displaced to the nght 
and the nght ventncle may form a larger 
part of the nght contour However, an 
mcreased number of ventncular waves over 
the nght contour by no means indicates 
by itself that this is due to left ventncular 


heart’s axis, as in the subthemc habitus 
or with low position of the diaphragm, an 
increased extent of ventncular waves to 
the nght may be observed normally 

It IS conceivable, also, that an aneurysm 
of the mtraventncular septum may push 
the nght ventncle outward to such^^a^de- 


730 


RADIOLOGY 



F'g 8^ , Fig 8-B 

Fig 8 Kymogram of a case of mitral stenosis and insufficiency A Regular exammation, B Kymo- 
graphic e.\amination The cfaaractenstic contour may be made out Note the meonspicuous aortic waves the 
promment pulmonic and auricular waves The ventricular waves are also promment over almost the entire 
right contour The first phase of diastole is shown as a straight hne without the usual breaL Then follows a 
plateau indicating the absence of movement of the left ventncle, to be followed by a rapid systole On the 
right side the waves over the lower portion also show this charactenstic while over the upper portion of the 
right contour, the waves are rounded The sound waves do not show 


a forced expiration with mouth and nostrils 
closed The emptying of the heart ex- 
ceeds the filhng with each cycle and the 
kymogram shows graphically how the heart 
grows smaller m size with each contrac- 
tion All parts of the heart are simultane- 
ously affected The margms contmue to 
move in until the heart attams its mmi- 
mum dimension The ventncular and 
auncular waves show a gradually dimm- 
ishmg amphtude with mcrease m the mtra- 
pulmonary pressure (Fig 3 ) 

The changes m the size and shape of 
the chambers, which give the cardiac sil- 
houette its charactenstic shape m vanous 
vahmlar lesions, naturally modify the 
normal distnbution of the kymographic 
waves 

The accentuation of the nght contour as 
found in orgamc lesions of the heart may be 
due to either enlargement of the nght auncle 
or of the left auncle If due to the nght 
auncle, the whole profile may bear auncu- 
lar waves which may show peaks sur- 
mountmg m altitude those imposed on the 
uuncular contour by the ventncle 

In consideration of the changes pro- 
duced by left auncular enlargement it is 


important to understand that the cavity 
of the left auncle, sometimes normally, 
but always under pathologic conditions, 
may not only extend to the left, m back of 
the puhnonar}'' artery, but may also extend 
to the nght, sometimes onl}'^ to the nght, 
behmd and above the nght auncle The 
ngnt contour now consists m its upper 
thud of the left auncle, which overlaps 
the aortic shadow above and the nght 
auncular shadow below But under such 
conditions, the kymographic waves of 
the upper part are not auncular m time or 
character, for the contour passively follows 
the movement of the ventncle, being thrust 
out with the ventncular systole The in- 
tnnsic left auncular movements are too 
feeble to be recorded This is frequently 
observed in rmtral valvular disease 

The lower nght contour is not de\ lated 
by changes m the nght ventncle WTien 
the nght ventncle enlarges, it does so not 
to the nght, but to the left, and doivnward 
Thus in pure nght ventncular enlarge- 
ment, such as follows congenital pulmonary 
stenosis or syphilitic stenosis of the arterj' 
beyond the valves or m a patent ductus, 
the nght cardiac contour may show 
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Sr'towtefL^tat ao.^c waves wave wtoch corresponds rn tone to the 



Pig 11 Kymogram of a case of combined valvular disease. The aortic 
waves are not seen over the descending arch shadow The ampUtude of the 
waves IS small The ascending lunb (outward thrust) rises slowly The pul- 
monary artery is dilated The nght auricular contour bears auncular waves of 
considerable amplitude. There is prachcally no movement over the apical 
portion of the heart Towards the base the ventncular waves show a slow 
primary diastolic phase, which is followed by a penod during which the ventnede 
either mahes no further outward movement, or makes an inward movement (the 
rounded peak of the wave) This is then followed by a short sharp systole The 
mavimum dilatation of the descending arch is not attained until left ventricular 
systole IS fully ended The pulmonary artery' reaches maximum dilatation in 
advance of the maximum aortic dilatation 


over the upper part of the nght cardiac 
contour '^Tten the regurgitation is 
marked, *^the first sound notch disappears, 
particularly when decompensation is pres- 
ent 

The puhnonarj' artery waves are of 
greater amphtude than the aortic, and 


second sound There is also a strong pul- 
sation of the lung vessels extendmg to the 
penphery, which becomes very marked in 
decompensation 

The staking features of the k3miographic 
examination in mitral x^aUTilar disease 
are (c) changes in the character of the 
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Fig 10 Kymogram of the heart of aortic in- 
sufBaency The ma'amum dilatation of the as- 
cending arch IS pracbcally synchronous with the 
closure of the mitral but the peak on the descending 
arch 13 attamed relatively late The failure of the 
aortic valves to dose produces the dilatation of the 
ascending arch immediately, the delay m the full 
dilatation of the descendmg arch is compensatory 
for the establishment of the necessary ventncular 
aortic pressure On the ascending ar^ the aortic 
wave nses rapidlj falls back slowly at first and 
then drops suddenly and sharply On the de- 
scendmg arch the wave rises rapidlj, falls back 
sharply and then retracts slowly The left auncu- 
lar waves are exceedingly prominent. The vibra- 
tion associated with the second sound shows in an 
exaggerated form over the ventndes but the first 
sound vibration cannot be made out, EKG 
shows P notched, QRS slurred, T mvertcd sinus 
tachycardia 

gree as to produce well-marked Yentncu- 
lar waves OA’^er the entire nght contour. 

MITRAL DISEASE 

In msuffiaency, at the instant diastole 
begins, there is a rapid and extensive 
dilatation of the ventricle due to a large 
volume of blood entermg it, shown by the 
shape of the first portion of the diastohc 
hmb of the left ventncular wave There 
then follows a slow, relatively long termi- 
nal portion of diastole, as if the ventncle 
tfien remamed practically motionless after 
the first fiood-hke filling, until systole be- 
gins This temunal diastolic movement 
may even show an mward or mesial 
slopmg instead of an outward movement 
as normal, the mversion bemg more marked 
as the base of the heart border is ap- 


proached The systohc hmb is normal m 
character 

In imtral stenosis, on the other hand, 
the diastohc hmb shows as a uniform hne 
without break due to slow filling of the 
ventncle 

In mitral stenosis there is marked de- 
fonmty at the apex of ventncular wave 
due to phenomena assoaated with the pro- 
duction of the first sound In fact, when 
such defonmty is marked, and the rhythm 
IS regular, the diagnosis of a tight stenosis 
is corroborated, if the characteristic heart 
shape IS present The systohc hmb is 
relatively rapid and the systohc discharge 
IS reduced as shown by the low amphtude 
of the aortic waves 

Dunng ventncular systole there is nor- 
mally an mcrease m the volume of the 
auncle In mitral msuffiaency this m- 
aease dunng ventncular systole is veiy 
marked The extent depends on the de- 
gree of msuffiaency, the tomaty of the 
muscle, and extent of the dilatation of the 
chamber In mmor degrees of msuffiaency, 
with but shght dilatation, the hypertrophy 
of the auncular walls is a compensatory 
element which may counteract this m- 
fluence But usually this compensatory 
mechanism is not operative With begin- 
ning ventncular diastole, the auncular 
volume dimimshes rapidly 

The left auncle appears to bear the 
brunt of the back pressure effects Smce 
msuffiaency of the valve causes the mean 
left auncular pressure to nse dunng 
ventncular systole (when it should fall), 
a movement, ventncular m tune, of m- 
aeased amphtude, is present over the 
contour at the beginmng of systole, not 
only m the usual area but also over the 
upper half or more of the nght contour 
In some cases almost the entire nght con- 
tour may now show this movement 
However, m some cases true auncular 
systohc phenomena may also be obsen’^ed 
m addition 

When the left auncle is excessively 
dilated, its walls have the character of a 
thin aneurysmal sac, oi'^er-distended by the 
blood flowmg back from the left ventncle 
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changed hydrostatic conditions in the 
ventndes 

It IS not yet possible to define exactly 
the value of the contribution of this newer 
method of roentgen exammation, to the 
anatomic, physiologic, and chmcal study 
of the heart, nor all its possible apphca- 
tions The data already obtained would, 
however, mdicate that its field of usefulness 
will be wide and that it will assist greatly 
in the solution of many difficult problems 
m the field of cardiodynanucs Thus the 
action of drugs on the heart muscle may be 
studied by roentgenkymography, utihzmg 
as cntena the difference m the frequency 
and amphtude of the wave, and the changes 
m the movement of the pulmomc vessels, 
before and after the admimstration of the 
drug So also, attempts have been made 
to determme the heart volume by com- 
panng the systohc and diastohc areas as 
shown by the kymographic waves and 
utihzmg the formula of Bardeen 

SUMMARY 

The kymographic method contributes 
the followmg information to the morpho- 
logic and physiologic study of the heart 

1 The actual make-up of the cardiac 
shadow 

2 The shape of the heart as a whole, 
or any of its chambers durmg the various 
phases of movement 

3 Size of the heart m sj^stole and di- 
astole or any mtermediate phase 

4 Charactenstics of the movement of 
the heart as a whole or its various chambers 

5 Activity and accomphshment of the 
cardiac muscle 
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diastobc limb of the ventncular waves 
(rapid hllmg m msuffiaency, slow filling 
m stenosis), (b) changes m the character 
and distribution of the waves of the left 
auricle, (c) changes in the character and 
distnbution of the pulmonary arter}^ waves 

AORTIC DISEASE 

When the aortic onfice is moderately 
narrowed the mcreased systolic activity 
mamtams a normal systohc discharge and 
the aortic waves are not changed The 
only abnormality consists m evidence of 
increased activity as shown by left ventncu- 
lar waves of great amphtude and very fre- 
quently also accompanied by high nght 
ventncular waves 

If stenosis is very great, there is less ef- 
fiaent emptymg of the left ventncle m 
spite of the fact that intraventncular pres- 
sure during the systole rises to a great 
height and m spite of the lengthemng of 
the penod of systole This reduces systohc 
discharge and lowers the amphtude of the 
aortic waves In contrast, the pulmonary 
artery waves are prominent The sound 
wave is imperceptible 

Over the left auncular area are promi- 
nent mixed auncular- ventncular waves If 
myocardial weakness does not supen^ene, 
the blood is accommodated m the left 
auncle and its venous tnbutanes 

When muscular changes finally super- 
vene, the left ventncle is dilated by a 
large volume of retamed blood and a rela- 
tive mitral change may occur 

In aortic regurgitation the ascendmg 
aorta begms to dilate, as shown by the 
out-thrust of the aortic waves, practically 
simultaneously with the onset of ventncu- 
lar systole This premature dilatation is 
practically simultaneous with the closure 
of the mitral valve and the first sound and 
IS due to a wave transnutted through the 
mcompetent sunilunar mlve There fol- 
lows then a sudden retraction of the vessel 
wall This prunary peak is more promi- 
nent nearer the heart and dimimshes as dis- 
tance from the semilunar vahes increases 
and is not at all registered m the descend- 


ing arch There then follows a slower 
second nse (peak 2) on the ascendmg arch 
synchronous \vith a sumlar nse m the de- 
scendmg arch This is the true aortic 
wave On the descendmg arch the apex 
of this peak is sometimes spht Then fol- 
lows a very promment masura correspond- 
mg to the second sound and a third peak 
with a very rapid retraction In the upper 
bands over the descendmg arch, a fourth 
peak IS evident On the descendmg arch 
folloivmg the sound indentation and the 
second peak there is a very rapid retraction 
of the vessel 

The amphtude of the aortic waves is 
markedly mcreased 

The first period of ventncular fillin g 
takes place very rapidly, as shown by the 
steep high first portion of the diastohc 
hmb The second phase is slower and 
longer The end of the diastohc penod is 
marked by a sharp peak (steeple) due to the 
mcrement contnbuted by the auncular 
systole The systohc movement is de- 
layed but of mcreased amphtude It may, 
m fact, be stated that m aortic disease 
the greatest part of the diastohc filhng 
takes place toward the end of diastole 

The valleys of the ventncular waves over 
the apex of the heart are clear, but near 
the base there is interposed a peak which 
corresponds to the beginning final retrac- 
tion of the aorta (peak 3) and the penod 
of collapse of the pulse It represents the 
effect of the regurgitant wave and is ap- 
parently manifested predommatmgly at 
the base and scarcely at all m the apical 
portion of the heart The first sound ser- 
ration is of dimmished amphtude The 
left auncular waves are promment at the 
base of the shadow of the ascending 
arch 

The stnkmg features of the kymographic 
exanunation m aortic vahnilar disease are 

(a) disturbed time relationships between 
the aortic and ventncular kymograms, 

(b) qualitative changes in the contour of 
the aortic waves resulting from the regurgi- 
tation and the compensatory vascular 
phenomena, (c) qualitative changes m 
the ventncular waves resulting from the 
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Equations (2) and (4) give a means of 
calculatmg the effective dose m double 
field work as, for example, m abdommal 
radiation A roentgen dose of r units 
may be apphed to the postenor and an- 
tenor sides of the abdomen on alternate 
days, respectively When the anterior 
side IS radiated, the postenor receives a 
dose nT, where n denotes the percentage of 
the beam that remams after it has passed 
through the body Similarly, when the 
postenor side is radiated, the antenor re- 
ceives a dose /ir Thus, if treatment is 
started by givmg the antenor side a dose 
of r (roentgens) the first day, and is con- 
tmued by givmg the same dose on the 
postenor side the second day, etc , the 
effective dose for the antenor side lust 
after the dose has been given on the »th 
day IS 


D, ” |ri -|- /ir| 




(» even) 


D, » -y-rir [+!'*'■ I I _ A-i f 


n *« 5 


This will depreciate to over the week- 
end (smce Monday is the third day after 
Fnday) If dosage is resumed on that 
Monday and contmued m this mtermittent 
fashion for w weeks, the total effective dose 
for the penod will be 

+ D.k^ 

= -f ■+ + + i) 

( 6 ) 

The senes m the parentheses is a geo- 
metncal progression of which the first 
terili is 1, the common factor k'^, and the 
number of terms is w 

a - 1’' 


D,i =» 


- t’') 

- feM 


(51) 


There is a sunilar set of equations for the 
postenor side 

D ^\^rk+r\ jp — (n even) 

” 

Equations (2) and (4) may be used also 
to calculate the effective dose at vanous 
depths by givmg D, and I>„ m terms of the 
appropnate percentages of the primary 
beam The use of these equations as- 
sumes, of course, that tissue at vanous 
depths possesses the property of recovery 
mentioned above 

If dosage is stopped, the effective dose, 
D„ will dimmish as the tissues recover 
On the first day after dosage is stopped, 
the effective dose will be D,k, on the 
second day it becomes D,k^, and on the 
pth day it becomes D.k” In practice it 
may happen that dosage is given through- 
out tlie week except for Saturday and 
Sunday, and thus for several weeks m 
succession In double-field work of this 
kind the effective dose for the antenor for 

tlir» uiv'lr 1C 


Thus if dosage is given alternately, as 
descnbed above, from Monday to Fnday 
and resumed m exactly the same matmer 
the foUowmg Monday, for w weeks, Equa- 
tion (5 1) gives the total effective dose at 
the begmnmg of the Monday w weeks later 
If, m Equations (2) and (4), we let 
D, = Da = D, we have n even. 


D, ~ \Dk + 


' h - 


D{k -f 1) 


n odd, 
D, “ D 


I - 

1 - fcM 


+ kD 


1 - i") 
1 - 


1 - fc'-q 
1 - fc* i 


D 


l^'l 


^ (1 + ib - - k'-^) =» D 


1 - ** 


i-k\ 


Thus, the expressions for D, for n even 
and for n odd become identical when the 
altematmg doses become identical In 
other words, if the same dose is g^ven for 
« days, the effective dose is 


Dt ™ D 


1^1 


( 8 ) 


If the dose is given every other day, 
our k becomes k~, if it is given every third 
day, k becomes k\ if it is given every 
wth day, k becomes k” Likewise, n 
becomes (n ~ l)/2, („ _ 2)/3, + 

(w - 1)1 /w Subsbtutmg m (8), 




f 

(9) 
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j|T is found that tissue exhibits a property 
of "recovery from radiation effects ” 
The rate of recovery is generally as- 
sumed to be exponential (1 and 2) Due 
to this property of recovery, the effective 
radiation dose (sometimes called cumula- 
tive) tends toward an equihbnum value, 
that IS, a value at which the rate of re- 
covery of the tissue equals the rate of 
dosage 

Assuming the fact of tissue recovery we 
will derive an expression for the effective 
(or cumulative) dose at the time just after 
it has been administered on the nth day 
Smce recovery begins the moment energy 
IS absorbed by the tissue, we shall, for 
a first approximation, assume that the 
dose IS administered mstantaneously To 
cover cases m which different doses are 
given on alternate days we shall take the 
case wherem D„ the imtial dose, alternates 
with a dose on subsequent days Let d 
be the recovery factor of the tissue for umt 
tune Thus P may be 4 per cent per day 
(3) as m the case of radium radiation 
filtered through 1 mm of platmiun, or it 
may be 8 per cent per day (2) as m the case 
of roentgen radiation of = 0 16 A 
Let k = {1 — P), or the amount of radia- 
tion effect remammg after one day 

First there is the case when it is odd 
The contnbution of the first day, ^j, to 
the effective dose will be the con- 

tribution of the second day, B-, ivill be 
Dak”'-, etc Thus 

At O k’-' 

S = Dai" 

A, = D,k"~’ 

B, = Dak"-' 


vl-- 

Ba-t 

Aa 


Dak'^'‘"~' 


D k"-’ 


The effective dose after n days is equal to 
the sum of the A’s and B’s But 

fXA/ = VPk"-'^ + -f- i-'S + 

+ 1 ) ( 1 ) 

iSB, =. Da(k"~1 + k"-* + k'~‘ + + 

1 ;) 

- + k"~* + k'-* + + 

+ 1 ) (1 1 ) 


The senes m the nght-hand sides of Equa- 
tions (1) and (1 1) are geometncal progres- 
sions of which the first term a is equal to 1 , 
the common factor d — k~, and the num- 
ber of terms are z — (it l)/2 The sum 

of such a progression is 5 = 

1 — a 

Hence for the above senes 


,1A, 







1 - ) 


The effective dose, Z?,, is then 


D, 


Dt 


D - 

i 1-k 


+ kDa 


< 1 - k 
) 1 - ( 


(«odd) (2) 


When n is even, the contribution of the 
first day, Ai, is that of the second 

day, Bi, is Dak”~‘^, etc , whereas 

B.-t = 

An-l “ *) 

Ba ” D.k"-" 


And 

D. =. Di{k"-' + + 

+ k"-* + 


+ + t'-f--')) 

+ k"-("-") + 1) 


or 

D. « DMi'~’ + i"'' + 
+ D.ik"-^ + k'~* + 


+ i" -f- i*~") 
-f- + 1) 


(3) 


The senes m the parentheses of Equation 
(3) are geometncal, the first term is 1, 
the common factor is k^ and there are 
n '2 terms m each Thus 


or 




1 - (*»)■/» / 
1-k’ S 


Da 




(n even) ti) 


73S 
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comes through Smce 11 is odd, we use 
Equation (2) 


D. 


Di 


1 - 
1 - 


+ kDa 


1 - ko-n 
1 - 


By means of Equation (11) the fraction 
of the dose that wiU be added to the ef- 
fective dose on the thirteenth day may be 
detemimed 



Tiwt. — days 


Fig 1 


For roentgen radiation Kir = 0 16 k, 
d = 0 077 per day Hence ^ = (1 — 
0 077) = 0 923 per day D„ the imtial 
dose, = 200 r, and D^, the altematmg 
dose, = 200 r X 0 3 = 60 r Thus, sub- 
stituting 


D, = 200 r 


U - (0 923)“+V 
I I - (0 923)= ) 


+ 


(0 923) (00 r) 


(1 - (0 923)“-> 
/ 1 - (0 D23)» 


^ soar 



+ 55 4 r 



200 r (4 17) -1- 65 4 r (3 71) 
■=» 1040 r (to within the error of slide rule reading) 


c <= k^ik + t) ^ (p 923) ”{0 923 + 0 3) 
= (0 412) (1 223) = 0 504 


meanmg that 50 4 per cent of the dose on 
the thirteenth day wiU be added to the 
effective dose, or c(200 r) = 0 504 (200 r) = 
100 8 r And the effecbve dose on the 
thirteenth day will be 1,038 r + 100 8 r = 




lulu Uie time at which umy 
10 per emt of the daUy dose is added 

ttTfuy! '’"“S Equa- 
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This gives the total effective dose on the 
nth day just after the dose has been ad- 
ministered, the dose D havmg been given 
every mth day for the n days 
It IS frequently desirable to know how 
long it wiU take a given method of dosage 
to reach the so-called equihbnum state 
Theoretically this condition is never at- 
tained There is, however, a condition 
attamed m which the daily mcremental 
dose contnbutes a neghgibly small amount 
to the effective dose For practical pur- 
poses this may be taken as the equihbnum 
condition Consider the case descnbed by 
Equation (9) The mcrement of effective 
dose IS given by 

+D) ~ cD (0 < c < 1) 

Substitutmg the value of Z)„ we have 

Dmdmg and multiplymg by D and (1 — 
k"), respectively, 

(1 - - 1 - 1 - A " - 1 £(1 - i ») 


Smce 0 < c < 1 and 0 < ^ < 1, it is evident 


(2) and cleanng of fractions we amve at the 
foUowmg 

+ <) =• C (11) 


log c - log (k + p 
log k 


( 111 ) 


Corresponding expressions for the mterval 
between even numbered days will be found 
to be 


n 


k’* 


d 

k 1 


3og a — log (k -f /) 
log k 


The equations pertammg to the mcrement 
of effective dose that accrues m the mterval 
between odd numbered days (11) and 
(11 1), are more important, as it be 
seen from Figure 1 that the effective dose 
IS generally at a maximum on odd num- 
bered days Figure 1 shows the typical 
behavior of effective dose when alternate 
doses are given The dotted hues mdi- 
cate the course of depreaation as the tissue 
recovers Curves (a) and (b) are hnes 
drawn through the values of the effective 
dose on odd numbered and on even num- 
bered days, respectively 
It IS to be observed that when altemat- 


lo£f C 

that IS always a positive number 

log k 

An important feature of Equation (10) 
IS that for a given c, the value of n is mde- 
pendent of the daily mcremental dose D, 
11 depends primarily on k, and to a lesser 
extent on m 


Consider Equations (2) and (4) Let 
Da ~ D,t — tD, where 0 < t < 1 In the 
fohowmg discussion we have only to con- 
sider the case wherem 0 < t < 1, for, when 


t = 1, we have the case taken up m Equa- 
tions (9) and (10), and when / > 1, we 
have oidy to consider the last (it — 1) 
terms of the dosage senes smce they will 
form a senes m which 0 ■< f 1 The 
mcrement of effective dose for the tune 
between successive odd numbered days ex- 
pressed as a fraction of D is given by 


[(Djt -f tD)k + D] - V. >= cD 


Substitutmg the value of Dc from Equation 


mg doses are given, the time required to 
reach a state of equihbnum is a function of 
the ratio of the doses, t, and of (k -(- /) 

APPLICATIONS 

For those who are mterested pnmanly m 
the practical apphcations of these equa- 
tions rather than m the mathematical den- 
vations the foUowmg examples are pre- 
sented 

1 Suppose a tumor on the nght side of 
the neck is to be treated with roentgen 
radiation, Ky = 0 16 A Two hundred r 
umts are to be given the nght side on the 
first day, the same amount to the left side 
the foUowmg day, etc , and thus alter- 
nated for 11 days What wiU be the effec- 
tive dose on the eleventh day after the 
dose has been administered on that day? 
Suppose the neck depreciates the primary 
beam 70 per cent, that is, 30 per cent 
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]|T IS a weU-known fact that when a beam 
of radiation strikes matter, some of 
the rays are scattered m all directions 
The amount of scatter depends upon the 
quahty of the radiation, the nature of the 
material upon which it impmges, the 
volume of the material, and the area of 
the beam The relative amount of scat- 
tered radiation is diEFerent m' different di- 


not possible to detemune the erythema 
dose m terms of physical muts (roentgens) 
until the mtensity of a beam as measured 
m air can be related to that on the surface 
of the body 

Many attempts have been made to meas- 
ure the back-scatter experimentally, by 
means of ionization chambers, photo- 
graphic films, biological media, etc , placed 


1Z3E lOSIZiTIOB CEUIS331 



sa at 




Fig 1 Special ionization chamber with electrodes consistmg of three layers of 
very fine gauze impregnated with India ink 


rections, bemg greatest m the forward 
and least m the backivard duection 

The portion scattered backward is of 
particular interest m radiation therapy, 
because of its contribution to the dose de- 
livered at the surface of the body This 
dose consists, in part, of radiation from the 
primary beam, and, in part, of that scat- 
tered back by the underlying tissues 
Since all depth doses are detemuned m re- 
lation to tlie surface dose, it is necessary 
to knov this accuratel)' Moreoi^er, it is 


'Presented at the Fourth International Congress 
ofRadiolofO Flinch 1934 '-ongress 


upun une sunaces of water, paraffin, 
the human body itself The results ob- 
tained have disagreed widely Most of 
the differences may be explamed by vana- 
tions m experimental conditions This is 
particularly true in the case of physical 
measurements, m which mstance the nature 
and matenal of the ionization chamber 
are extremely important AVhen approxi- 
mately the same experimental conditions 
are used, there is fair agreement m the re- 
sults obtained The method of choice so 
far has been the use of the small ionization 
chamber of organic matenals, the assump- 
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logc 


- log { k + I) _ log 0 1 - log (0 923 4- 03) 
log k log 0 3 


- 1 - (0 08743) 
-0 0348 


1 0S743 
0 0348 


31 2 or 31 days 


meaning that on the thirty-third day only 
10 per cent of the 200 r will be added 
toward the effective dose 
2 Suppose that radium radiation fil- 
tered through 1 mm of platmmn is given 
m doses of 3,000 mg -hr every second 
day Wrhat will be the effective dose after 
21 days, and what percentage of the dose 
will be added to the effective dose on the 
twenty-third day^ The effective dose is 
given by Equation (9) 


D = 3,000 mg -hr , d = 0 04 per day, 
hence A = (1 — 0 04) = 0 96, m — 2, 
11 = 21 


D. 


3,000 


- (0 96)*‘+ 

1 - (0 96)» \ 


=• 22,080 mg hr 



Equation (10) enables us to find c, 

j^>r+m — 1 as c 

(0 96)»+’-> = c =. (0 06)« » 0 4099 » 0 41 


Thus 41 per cent of the dose, or 1,230 mg - 
hr , will be added to the effective dose of 
the twenty-first day to give the effective 
dose of the twenty-third day (22,680 + 
1,230 = 23,910 mg -hr) Conversely, 
we may find the tune at which only 10 per 
cent of the daily dose will be added to the 
effective dose Using Equation (10 1), 


log c 
“ log k 


(to — 1) “ 


logo 1 
log 0 96 


(2 - 1 ) 


i 1„5(36_1=, 55+ days 

-0 0177 


meamng that on the fifty-seventh day 
only 10 per cent of the daily dose ivill be 
added toward the effective dose 


SUMMARY 

1 A general expression is denved for 
the effective dose after n days, the dosage 
consistmg of two doses that alternate 
from day to day Equations (2) and (4) 

2 The altematmg doses are made 
equal to one another The resulting ex- 
pression gives the effective dose when the 
same dose is given for n days This is 
then generahzed to the case wherein the 
same dose is given every luth day for n 
days Equation (9) 

3 It IS then shown that the tune re- 
quired for a given method of dosage (usmg 
a single dose of the same value each time) 
to reach an approximate state of eqm- 
hbnum is independent of ilie daily dose 
Equation (10) 

4 ■V\Tien, however, two different doses 
alternate from day to day, it is found that 
the time required for the attainment of the 
equihbnum state is dependent on the ratio 
of the two doses Equations (11) and 
(11 1 ) 

5 Practical apphcations of the formu- 
la are given 
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lard circuit The size of the beam reach- were properly centered at aU tunes As 
mg the chamber was regulated by three mentioned above, the thud coUimatmg 
lead diaphragms, one m the tube holder diaphragm was 152 cm from the target 



Fig 3 Photograph of apparatus for studying back-scatter with x-rays 


and two outside it, then distances from the 
target bemg 46, 86, and 152 cm , respec- 
tively For the measurement of the pn- 
mary radiation, the diaphragm shown be- 
hmd the chamber, and the scattermg uni t 
were removed This scattermg umt con- 
sists of an aluminum pot 30 cm deep and 
35 cm m diameter, hned with 3 mm of 
lead and then filled with paraflhi The 
purpose of the lead is to prevent radiation 
scattered by the parafiin from emergmg, 
stnkmg the walls, and givmg rise to dis- 
turbmg radiation T\?hen this scattermg 
mass was placed behmd the chamber, 
radiation scattered backward was reg- 
istered m the ionization current The 
diaphragm between the paraffin and the 
chamber was placed there m order to 
stop rays scattered obhquely backward 
out of the beam, smce it was desued to 
measure only radiation scattered back 
witlim the irradiated area The openmg 
m this diaphragm was shghtly larger than 
the actual beam 

The actual set-up is shown m Figure 3 
Diapluagms, chamber, and scattermg ele- 
ment Mere mounted on rafis so that they 


The ionization chamber was eitherrSOO or 
450 cm from the target The various 
filters used were placed m the first dia- 
phragm, which IS m the tube holder For 
the 300 cm distance, the scattermg element 
could be rolled 200 cm farther back on the 
rails, when no effect could be detected from 
it For the 450 cm distance it was neces- 
sary to remove the pot from the runway 
The primary beam was never large enough 
to strike the wooden framework of the 
runway withm 200 cm of the chamber 
Walls, floor, and ceihng were always more 
than 200 cm from the chamber, except at 
the 450 cm distance, when the floor was 
only 150 centimeters The rear waU, the 
only one which could be struck by the pn- 

mary beam, was always at least 300 cm 
away 


to diaphragms and chambers was alwa 
checked photographically A film plac^ 
just m front of the chamber, and anoth 
just b^d the rear diaphragm, show 
^cumtely the size and shape Tke hZ 

With large beams it was not possiblTl 
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tion being that its walls have no effect on 
the results Some of these chambers, 
when cahbrated agamst a standard, open 


alummum tube is mserted, fitted tight! 
mto each of these tubes is an amber insi 
lator Through the center of each of the; 




i&o OE soo tai. 


^ 


1 - TinCET or I-EAT TDBB 
B-D-D-D - m-n BIAJESiaS 

It - IOElZi.TIQE CHAUBEH, COHSISHHC OE l^ u gi c T.ivgBH OF 
VERY FIRE Sni. OJJIZE EUFaECakTEl) VHIH IUDLL IKK 
F - lEAB-lIBED AIBHUmiM TOT FIIXEB WITH TiHlFFIH 
Fig 2 Diagram of set-up for studying back scatter from paraffin with \ rays 


air chamber, agree with it over a wide 
range of quahty of radiation However, 
the scattered radiation contams compo- 
nents of very long wave length, which may 
be more or less completely absorbed m the 
walls of the chamber At the same time, 
the secondary radiation from these walls 
and from the mner electrode may mtro- 
duce a disturbmg factor 

The observations here reported were 
made with a new type of ionization cham- 
ber, which IS shown diagrammatically m 
Figure 1 This consists of three parallel 
plates, about 40 cm square, of which the 
two outer ones are made of very fine silk 
net, impregnated with India ink, while the 
mner is of fine silk threads, similarly 
treated, stretched 1 cm apart The net, 
when inked and ready for use, weighs 14 
mg per 100 sq cm , this is about one- 
third the weight of cellophane The frame 
for each plate is a square of four strips 
of very hght wood, 1 cm wide and 2 5 
mm thick, pamted with India mk The 
two outer ones are mamtamed 2 cm apart 
by plugs of hard rubber at the four cor- 
ners, and are charged to 300 volts by dry 
batteries Through each of these rubber 
plugs, as shown m the diagram, a small 


msulators passes a fine copper wire, which 
is connected to one comer of the frame 
carrymg the threads which form the inner 
plate These wues form the support of 
this plate, and one of them serves as the 
lead to the measurmg mstrument The 
four alummum shields of the amber 
msulators are grounded, thus fuimshmg 
an effective guard img The chamber is 
held m the path of the beam of radiation 
by means of chps of hard rubber which hold 
the wooden frame and are attached to a 
firm support No part of the wooden 
frame or any of the outside support ever 
comes mto the path of the beam 
AH lomzation measurements were made 
with the A'acuum tube instrument of 
FaiUa This has an extremely wide range 
of sensitivity, and is much faster than any 
electroscope or electrometer It is, there- 
fore, possible to make many readmgs m 
the course of an experimental run, even 
when the intensities of the radiations are 
low, thus penmttmg careful checkmg of re- 
sults 

The general arrangement of the ap- 
paratus IS shown diagrammatically m Fig- 
ure 2 X-rays were generated at voltages 
from 80 to 185 K V peak by a simple Vil- 
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reading with the diaphragm alone This higher than most of those reported m the 
value for the scattered radiation, divided hterature as havmg been measured with 
by the value for the pnmary beam, gives small, so-called “air wall’’ chambers The 



Fig 5 Curve showmg percentage back-scatter m a 78 sq cm field, for x rays over a wide range of quality 


the percentage of back-scatter If the pri- 
mary beam be called 100 per cent m each 
case, the percentage value for the total 
radiation will be 100 plus the back-scatter 
percentage 

For each distance of the chamber, curves 
were drawn showmg the relation of back- 
scatter to size of field, for the four quahties 
of radiation tested For a given field, 
the values at the tw'o distances were 
found to agree as well as two sets of values 
at the same distance The data were, there- 
fore, all combmed, and the distance con- 
sidered immatenal, provided it was great 
enough so that scattered radiation passing 
back through the chamber did not strike 
the diaphragms and give nse to a second 
scattered beam, which might return to the 
chamber 

The results of this senes of e\penments 
are presented m Table I The \ alues ob- 
tained for back-scatter are considerably 


amount of scatter mcreases steadily with 
size of field and with decrease m half value 
layer 


TABLE I — TOTAL RADIATION INCLUDING 
BACK-SCATTER FROM PARAFFIN 


185 K V Peak (Kenetron Rectification) 
Vanous Filters and Fields 



Filter — mm Copper 

of 

0 16 1 

0 48 j 

1 1 03 

1 2 06 

Beam 

Half Value Layer — mm Copper 


1 0 65 1 

1 0 87 

1 1 12 

1 1 34 

Sq 

cm 

Total Radiation — Per Cent 
(Pnmary Beam = 100 Per Centl 

50 

75 

100 

150 

200 

300 

400 

143 

148 

154 

160 

106 

176 

182 

140 j 
144 1 

150 

150 1 

162 

172 

178 

136 

140 

140 

152 

158 1 

107 

176 1 

132 

136 

142 

148 

154 

162 

171 






— vfA idUiaLlUlX WlLXl 

vaination m field or m filter may be con- 
sidered mdependently The effect on the 
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BkU TUm Copp«r 

Fig 4 Curve showing correction for space between 
paraffin scattering element and ionization chamber 


eliminate entirely the stem radiation, even 
with the three diaphragms This showed 
as a very shght haze on one side of the 
test film Such radiation, bemg outside 
the beam which passed through the aper- 
ture of the rear diaphragm, would strike 
this lead and send scattered radiataon of 
its own mto the chamber This proved 
never to be more than a few per cent of the 
total scatter, but was measured for every 
diaphragm and every quahty of radiation, 
so that the proper correction could be 
made 

There was a possibihty that scattered 
radiation stnkmg the edges of the lead 
diaphragm might give rise to secondary 
rays of the electron type, which would in- 
crease the ionization supposedly due to 
scattered rays from the paraffin In order 
to ehmmate this, the diaphragms were 
coated with a celluloid solution to a 


stance of 2 cm from the aperture, on 
ith sides This made no difference m the 
admgs, showmg that such radiation did 
(t occur in sufficient quantity to be con- 


Jetween the surface of the paraffin and 
surface of the chamber was an an 
ce of 1 cm , the lead diaphragm bemg 
'ontact with the paraffin In this air, 
le of the softest scattered and secondary 
s were absorbed The method of cor- 
Lmg for f-his was as follows After the 
tine measurements with and without 
phragm and paraffin had be^ made 
^paraflm was moved back from the 


chamber, a short distance at a time, a read- 
mg being taken for each position A curve 
was then drawn showmg decrease in radia- 
tion ivith mcrease m distance, and this was 
extrapolated back to the position of the 
surface of the chamber Since the rate of 
change m mtensity was not large, and the 
distance covered by the extrapolation only 
1 cm , such a method of correction is 
legitimate This extrapolated value was 
used as the correct readmg for the total 
radiation, mdudmg back-scatter The 
correction was never large, and was mde- 
pendent of the field, withm the limits in- 
vestigated It varied somewhat with the 
quahty of the radiation, as shown in 
Figure 4 

Measurements of scattered radiation 
were first made at 185 KV peak, with 
filters of 0 16, 0 48, 1 03, and 2 06 mm of 
copper, correspondmg to half value layers 
m copper of 0 55, 0 87, 1 12, and 1 34 mm , 
for a range of fields from 50 to 400 sq 
cm , at each of the two distances for the 
lomzation chamber All of these expen- 
ments were repeated at least four times, 
the data presented bemg the average of 
these results 

For the calculation of the percentage 
back-scatter for any particular case, the 
procedure was as follows Four readmgs 
were taken, (1) with the diaphragm com- 
pletely closed, to obtam a correction for 
stray radiation and for the natural leak 
of the chamber, (2) with the proper filter 
m the diaphragm, with the ionization 
chamber m position, but without rear 
diaphragm or scattermg umt, to obtain 
the value for the pnmary beam, (3) ivith 
the rear diaphragm m place, to obtam a 
correction for radiation scattered from it, 
which might otherwise be mcluded m the 
scatter from the paraffin, (4) ivith the 
paraffin m place, to obtam the total radia- 
tion mcludrag back-scatter All readmgs 
were corrected for the leak and stray 
radiation The readmg with paraffin was 
corrected for the air space between it and 
the chamber The scattered radiation u as 
taken as the difference between this cor- 
rected readmg for the paraffin and the 
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reading with the diaphragm alone This higher than most of those reported m the 
value for the scattered radiation, divided hterature as havmg bem measured with 
by the value for the primary beam, gives small, so-called “air wall” chambers The 



Fig 5 Curve showing percentage back -scatter in a 78 sq cm field, for x-rays over a wide range of quality 


the percentage of back-scatter If the pn- 
mary beam be called 100 per cent m each 
case, the percentage value for the total 
radiation will be 100 plus the back-scatter 
percentage 

For each distance of the chamber, curves 
were drawn showmg the relation of back- 
scatter to size of field, for the four qualities 
of radiation tested For a given field, 
the values at the two distances were 
found to agree as well as two sets of values 
at the same distance The data were, there- 
fore, all combmed, and the distance con- 
sidered immatenal, provided it was great 
enough so that scattered radiation passmg 
back through the chamber did not strike 
die diaphragms and give rise to a second 
scattered beam, which might return to the 
chamber 

The results of this senes of experiments 
arc presented m Table I The values ob- 
tained for back-scatter are considerably 


amount of scatter mcreases steadily with 
size of field and with decrease m half value 
layer 


TABLE I — TOTAL RADIATION INCLUDING 
BACK-SCATTER FROM PARAFFIN 

185 KV Peak (Kenetron RecUfication) 
Vanous Filters and Fields 


Area 

of 

Beam 


Sq 

cm 

50 

75 

100 

150 

200 

300 

400 


0 16 


Filter — mm Copper 


0 48 


1 03 


2 06 


Half Value Layer- 
0 87 1 


0 55 

Total Radiation- 
(Pnmary Beam 


-mm Copper 
1 12 I 1 34 
-Per Cent 



140 

136 

144 

140 

150 

146 

156 

152 

162 

158 

172 

167 

178 

175 


132 

136 

142 

148 

154 

102 

171 


The effect of vanation of radiation with 
vanation m field or m filter may be con- 
sidered independently The effect on the 
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Fig 6 Photograph of apparatus for studying back-scatter with gamma raj^ 


total radiation of change in quaht}^ of the 
beam, for any given field, may be m- 
vestigated by settmg the value for some 
one particular quahty as 100 per cent, and 
expressing the others m terms of it This 
IS done m Table II for each field, the value 
for the 0 48 mm copper filter bemg taken 
as 100 per cent m every case From this 
table it IS e\ndent that the change m 
relative total radiation with change m 
quahty is mdependent of the field 

In a sirmlar way the variation with field 
may be studied for each quahty In 
Table III, the value for the 100 square 
centimeter field is set as 100 per cent, for 
each quahty of radiation It is seen that 
the change m mtensity of radiation is m- 
dependent of the quality 

The entire range of quahty considered 
thus far is not great A smgle voltage 
settmg on the x-ray machme was used, 


TABLE n — ^VARIATION IN TOTAL RADIATION 
(including back-scatter) with QUALITY 
FOR FIELDS OF DIFFERENT SIZES 


185 K V Peak (Kenetron Rectification) 


Area 

of 


Fdter — mm Copper 

0 16 

) 0 48 

1 1 03 

! 2 00 

Beam 

) Half Value Layer — nun Copper 


i 0 65 

1 0 87 

1 1 12 

1 1 34 

Sq 

cm 

Total Radiation — Per Cent 

50 

102 

100 

97 

94 

75 

103 

100 

97 

94 

100 

103 

100 

97 

95 

150 

103 

100 

97 

95 

200 

102 

100 

97 

95 

300 

102 

100 

97 

94 

400 

102 

100 

98 

95 


and the quahty vaned by changing filters 
It was, however, desirable to carry the 
study through a much greater range of 
quahty This was done for a field of 78 
sq cm (a 10 cm arcle) for various volt- 
ages and filters, giving a complete range of 
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half value layers from 1 34 to 0 12 mm of 
copper This was the minimum which 
could be obtamed with the x-ray machine 
available, usmg SO KV and no filter 
The actual beams used are speafied m 
Table IV 

TABLE m — VARIATION IN TOTAL RADIATION 

(including back-scatter) with field 

FOR DIFFERENT QUALITIES OF RADIATION 


185 K V Peak (Kenetron Rectification) 


Area 

Filter — mm Copper 

of 

0 16 


0 48 1 

1 03 1 

2 06 

Beam 

Half Value Layer — mm Copper 

Sq 

cm 

1 

1 0 55 

1 0 87 1 

1 12 1 

1 34 

Total Radiation — Per Cent 

50 

93 


93 1 

93 

93 

75 

9b 


96 

96 

96 

100 

100 


100 

100 

100 

ISO 

104 


104 

104 

104 

200 

108 


108 

108 

108 

300 

114 


115 

114 

114 

400 

118 


118 

119 

120 


TABLE IV — SPECIFICATIONS OF RADIATIONS 
USED FOR WIDE RANGE IN QUALITY 


KV 

Peak j 

Filter 

Half 

Value 

Layer 

Mm Cu 

Mm Cu 

185 

2 06 

1 34 

1 

1 03 

1 12 

1 

0 48 

0 87 

1 

0 16 

0 55 

165 

0 64 

0 86 

! 

0 32 

0 58 


0 10 

0 45 


0 

0 28 

137 

0 64 

0 64 


0 32 

0 43 


0 16 

0 36 

1 

0 

0 24 

110 

0 32 

0 31 


0 16 

0 20 


0 

0 17 

80 

0 16 

0 17 


0 

0 12 


It is evident that any given part of the 
quahty range may be obtamed by usmg 
two or three different voltages vuth the 
appropnate filters In other words, there 
is oierlapping m quahty ranges obtained 
vulh tlie various voltages 
The values for back-scatter obtamed 
mill tliese lanous beams are shown m 
Figme 5, where tliey are plotted m rela- 
tion to quahty as expressed bj half value 


layer m copper Each pomt is the average 
of observations made m at least three dif- 
ferent senes The percentage back-scat- 
ter for a given average quahty of radiation 
IS seen to be independent of the voltage, 
withm the range of experimental error 
At the other extreme of penetration of 
radiation available, some measurements 
have been made with gamma rays The 
experimental set-up is shown m Figure 6 
The radon source, 300 to 500 me , filtered 
by 2 mm of brass, was placed withm a 
large pot of lead, so that there were at 
least 15 cm of lead toward the back and 
sides and 20 cm toward the front, except 
for the cone through which the rays 
emerged This was of such a size that the 
beam on emergmg was 2 5 cm m diameter, 
and at a distance of one meter, 15 cm m 
diameter Immediately upon issinng from 
the lead pot, the beam passed between the 
poles of an electromagnet, which could be 
used to remove the secondary beta rays 
The long range secondary beta rays 
hberated m the air by the gamma rays 
mtroduce senous comphcations, and for 
this reason some other approach will 
have to be found to this part of the prob- 
lem The back-scatter for gamma rays ob- 
tamed with the method described above 
appears to be also higher than that ob- 
tamed with the usual small chambers, 
but no corrections for the secondary beta 
ray effect just mentioned can be made at 
present 
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measurements of back-scatter would be 
the specification of the number of roent- 
gens dehvered to the skm when the m- 
tensity of the beam m air is known A 
statement of radiation dose in terms of 
the amount dehvered to the tissues would 
be preferable to a statement of the quantity 
as measured m au Present methods of 
measimng by means of a small lomzation 
mamber placed on the skm are imsabs- 
factor^' because, as stated earher m this 
paper, the wall effects of such chambers 
we unknoiTO for the verj^ soft scattered 
and secondary radiations Before the 
data here given can be apphed duectlv to 
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a statement of dosage, it will be necessary 
to test experimentally some of the values 
for threshold erythema doses obtamed 
therefrom This work is under way, and 
it IS hoped that a report on the subject 
can be made soon 

SUMMARY 

The back-scatter from paraf&n has been 
measured, for a large range of fields and 
quahties of radiation, by a new method 
Values of percentage scatter obtamed m 
this way are considerably higher than 
those obtamed with so-called “air wall” 
ionization chambers The scatter m- 


creases with the irradiated area and with 
the effective wave length of the radiation, 
the two effects bemg mdependent of each 
other 

Tables are given for the total radiation, 
mcludmg back-scatter, for a range of 
fields and quahties, for the variation m 
total radiation with field for any quahts^ 
and for the variation with quahty for any 
field 

The authors wish to express then in- 
debtedness to Dr G FaiUa, for his as- 
sistance in devismg the experimental set- 
up, and for his constant mterest and advice 
t^oughout the course of the work 


LEON J MENVILLE, M D , Eduor 


HOWARD P DOUB, M D , Associate Editor 


THE QUALIFIED SPECIALIST 


In the field of medicme, groups of speciahsts 
have set machinery m motion for awarding 
certificates of merit to those of their number 
who are justly entitled to so style themselves 
One of the purposes back of the movement, and 
the most important one m the mmds of many, 
IS to enable the specialty and those awarded 
certificates of qualification to mamtam stand- 
mg and prestige Perhaps entirely too much is 
expected m that regard, particularly m view of 
the qualifymg procedures generally adopted 
In a general way, a specialty may be defiued 
as the application of extraordmary knowledge 
to a part of a large general field In certifymg 
to the qualifications of speaalists imder such a 
defimtion, enquiry is restricted very largely to 
the matter of “extraordmary knowledge” 
which under the circumstances may possibly be 
the only practical procediue However, the 
fact should not be lost sight of that a specialty 
may lose caste through the operation of other 
factors for which the speaalist may be no less 
accountable than he is for knowledge of his 
subject As a matter of fact, loss of caste is 
not nearly so apt to occur through the speaal- 
ist’s Ignorance as it is from hts failure to inte- 
grate Ins special knowledge with the general 
knowledge of the entire field of which Ins particu- 
lar department represents a comparatively small 
part It is only by such integration that the 
"specialist, ’ as understood in the definition, is 
clearly differentiated from the skilled workman 
or technician mere knowledge has compara- 
tnely little to do with it Failmg to secure 
such integration, he becomes an ‘assistant,” 
and no amount of "qualifying’ or "labeling” or 
“resolutmg’ can change his status one iota 
Such a situation is in the mam responsible for 
the unenmable position m which some of the 
medical specialties now find themselves 
The medical profession as a whole is menaced 
bv a somewhat analogous threat as regards its 
status In writings on the subject we find 
o\tr and o\cr again the statement tliat “it is 
the personal relationship between physician 
and patient wlucli keeps medicine a profession, ’ 
a statement winch is undoubtedly true By 


exactly the same token, it is the personal re- 
lationship between the medical speaalist and 
patient that keeps the speaahst a respectable 
and respected member of that profession 
Some of the specialties do not consistently 
mamtam that relationship, and to just that 
extent forfeit the esteem which they mis- 
takenly regard as an inherent right 
The practical imphcations of these funda- 
mental facts should be at once apparent to the 
radiologist If he is to mamtam a high stand- 
mg m the medical profession and m the com- 
munity, he must establish a personal relation- 
ship with every patient who comes or is referred 
to him In the first place, it enables him to 
render mfinitely better service to the patient, 
which, apart from other considerations, is 
ample justification for adoptmg it as a routme 
practice Without m any way mterfenng with 
the rights and prerogatives of others, it will 
enable him to build up a chentele of his own 
which will m the end be essential to his sur- 
vival as a speaalist His colleagues m other 
fields will contmue to refer patients to him but 
writh the added mcentive that if he doesn’t they 
will m the course of events likely go to him 
anyway Ultimately he will find himself 
referring about as many patients to other physi- 
cians as they refer to hnn and his destmes 
will then come to be indissolubly hnked with 
those of the profession as a whole Then, 
and not until then (assummg that he has the 
requisite knowledge), can it be proclauned with- 
out fear of successful contradiction, “He is a 
qualified specialist ” 

Thomas A Groover, M D 
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SHOULD THE PATIENT BE TOLD? 

Those of us who are confronted with the 
problem of the care and treatment of patients 
who have malignant disease are often in a 
quanda^ as to whether or not the patient 
should be told of his true condition Too fre- 
quently, relatives come to us and saj, “Under 
no arcumstances must you tell her that she 
has cancer, she would commit suiade ” Some- 
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times the family physician who has been treat- 
mg the patient for an ulcer of the cervix for 
months will refer her for treatment with the 
request that she be not told that a carcinoma 
exists The patient has probably repeatedly 
asked him if she has cancer and has been em- 
phatically informed that there is none present, 
even m in view of the fact that no biopsy has 
been done to verify or refute the statement 
The consultant is really “put on the spot” at 
such times He must deade whether to defer 
to the wishes of the patient or to those of the 
relatives or a fellow-practitioner who has been 
remiss in his duties to the patient m not takmg 
all precautions for making an early diagnosis 
by modem methods A little "white lymg” 
on the part of the consultant at times may be 
justifiable when the patient is monbund, but 
when such a condition as carcmoma exists 
which not only necessitates radical surgical 
treatment or adequate radiation therapy and 
m which frequent follow-up examinations are 
necessary for further treatment or statistical 
study, it requires co-operation on the part of 
the patient, this necessitates telling what the 
condition actually is 

Imagine trymg to treat a patient with dia- 
betes, nephntis, or cardiac decompensation 
without telhng him what he has, stdl, all are 
mcurable accordmg to a stnct mterpretation, 
but are controllable by diet, medication, and 
rest if the patient understands and co-operates 
The profession never did get very far m its 
fight against tuberculosis as long as the patient 
was told, “You have weak lungs,” or “You are 
m a dechne,” or “You have a chrome bronchi- 
tis ” On the other hand, when the patient 
was mformed that he had pulmonary tubercu- 
losis which required isolation to keep him from 
infectmg the rest of the family or his fnends, 
and that samtonum treatment with bed rest 
was absolutely necessary, then we began to 
control tuberculosis The patient had to know 
and help m the battle 

The same thmg apphes to cancer Many 
doctors seem to fear tellmg patients that they 
have carcmoma Why this is so, is difficult 
to explain When we begm to tell patients 
what they have instead of hiding behind some 
fantastic explanation of symptoms at the re- 
quest of others, then wdl we get co operation 
We must educate not only the patient but the 
entire family to the fact that because a mahg- 
nancy exists the patient need not consider him- 
self to be a social outcast Undoubtedly , the 


relatives are altruistic m their request for 
secrecy but sooner or later some “land neigh- 
bor” will break the news if the physiaan does 
not If confidence is to be mutual on the part 
of the patient and phy'siaan, then it is better 
that the true situation be told In some 
patients the reaction might be severe at first 
as a few become hystencal, but in a dav or two 
their morale will be back and co-operation wdl 
be established Furthermore, we must not 
forget that these same chddren of the pabent 
under consideration who have requested se- 
crecy will some tune reach the "cancer age.” 
They will demand the truth that was withheld 
from their parents 

If the campaign against cancer is to be suc- 
cessful, it will reqiure that the laity'- and the 
profession work together Patients come with 
a straightforward story to the physiaan and, 
after a careful examination, expect a frank 
opimon This exammation should be thorough 
and, whenever possible, the opimon should be 
fortified by microscopic confirmation The 
patient may not beheve that caranoma exists 
and may seek other advice, but at least the 
consultant -will have done his duty in amvmg 
at a correct opimon and advismg suitable sa- 
entific treatment 

Orville N Meland, M D 
1407 South Hope St 
Los Angeles 

The Editor wishes to learn the views on this 
problem held by the readers of Dr Meland's 
Editonal, and contemplates the pubhcation of 
further co mmuni cations if such are sent to him 

A brief symposium on the subject may de- 
velop 


COMMUNICATIONS 

A HELPFUL SUGGESTION 

Perhaps it may mterest some of the older 
members of the Soaety to know that normal 
salt solution, used as a wet dressmg, has proved 
beneficial m one case of I'eiy stubborn in- 
flammatory hyper-keratosis from long use of 
x-rays For a great mani years I haie used 
omtments and lotions of many types and 
formulse, but only within the last year have I 
resorted to sea water and normal shit solution, 
andlbeheieitis worthyofatnal In my own 
case, I frequently go to sleep -with a pau of 
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cotton gloves on my hands, with a little extra 
paddmg over the back of the hands and fingers, 
soaked with either sea water or normal sahne 
solution Occasionally, m between times, a 
httle bland jelly with a lanohn base is used 

Albert Soiland, M D 


A REQUEST FROM 
DR JOSEPH C BLOODGOOD 

Will any physiaan readmg this who has a hv- 
mg case of giant-cell tumor for which nothmg 
has been done, or for which there has been only 
irradiation fiTC years ago, report the case, 
stating (a) the location of the tumor, (b) 
function at the time treatment began, and (c) 
function now Also, give the name and address 
of the physiaan who reports the case, and the 
patient’s name. The patient must be hvmg, 
it must be at least five years smce the begm- 
mng of treatment, there must have been a 
roentgen-ray diagnosis, with or without biopsy, 
and there must have been no treatment except 
irradiation 

Information is to be sent to Joseph C 
Bloodgood, M D , 3301 North Charles St , 
Baltimore, Md 


DR STANLEY MELVILLE 

Because of the deaths of several of our 
pioneer radiologists, the medical world was 
made to see the dangers of the practice of 
roentgenology In England, m 1921, a speaal 
committee was formed for the purpose of ad- 
vismg on these dangers Dr Stanley Melville 
played a very promment part in this action 
To this committee on x-ray and radium pro- 
tection goes the credit for being the first m the 
work to draw up recommendations for safe- 
guardmg workers in this field So valuable 
was their work that m 192S, the international 
Radiological Congress, at Stockholm, adopted 
their constructive ideas as a basis for thar 
recommendations 

Dr Stanley Melville, one of the foremost 
pioneer radiologists, took a most important 
but unobtrusive part m all that concerned 
medical radiolog)'- He featured prominently 
111 the establishment of tlie Diploma in Medical 
Radiolog) and Electrology (D M R E ) at 
Cambridge, in 1919, and subsequently the 
leaching and examinations connected vith it 
w ere his constant care The Bi-Lingual Con- 
gress of 1922 and the First International 
Congress of Radiolog) m London, in 1925, were 


largely due to his mitiative, as also was the 
formation of the Bntish Institute of Radiology 
with which the Roentgen Soaety was event- 
ually mcorporated His untirmg energy led 
fnm to do much for the welfare of the lay 
worker, takmg a prominent part in the foimda- 
tion of the Soaety of Raiographers Not- 
withstandmg the fact that he was sadly handi- 
capped physically, often suffenng as the result 
of dermatitis mcurred m the early days, Mel- 
ville never spared himself when any work in the 
field of medical radiology had to be done, to 
be ever ready to step mto the breach seemed a 
natural course of ex'^ents 
The foUowmg emment Bntish radiologists 
are members of a committee to consider a 
memonal to perpetuate the name of Stanley 
Melville, such as a travehng fellowship m 
radiology or some other form of acknowledg- 
ment yet to be detemuned Humphry Rolle- 
ston, Rutherford L S T Burrell, G W C 
Kaye, G W Mitchell, R S Paterson, Leo A 
Rowden, Sidney Russ, J Duncan White, and 
A E Barclay 


PROFESSOR PASQUALE TANDOJA 

IN MEMORIAM 

Word has been recaved of the death of Pro- 
fessor Pasquale Tandoja, an esteemed expen- 
menta and pracbcer of radiology Professor 
Tandoja has been for a numba of years on the 
Foragn Advisory Staff of this Journal, and 
had many fnends among radiologists in this 
country Smce the first International Congress 
of Radiology, in London, he had attended these 
gathermgs, and many beside his fellow-country- 
men will mourn his passing 


THE FIRST INTERNATIONAL 
CONGRESS OF ELECTRO- 
RADIOBIOLOGY 

VENICE, SEPT 10 TO 15, 1934 

The International Soaety of Radiobiology, 
estabhshed through the uutiative and good- 
will of a few people interested m radiobio- 
logical saences and which has been for some 
tune developing its activity through the keen 
work of Its Seaetaryq Dr De Protti, of Vemce, 
was constituted into an official body at the 
meeting of its first Congress, which took place 
m Venice durmg the month of September last 
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times the family physician who has been treat- 
mg the patient for an ulcer of the cervix for 
months ivill refer her for treatment with the 
request that she be not told that a carcmoma 
exists The patient has probably repeatedly 
asked him if she has cancer and has been em- 
phatically informed that there is none present, 
even m in inew of the fact that no biopsy has 
been done to verify or refute the statement 
The consultant is really “put on the spot” at 
such times He must deade whether to defer 
to the wishes of the patient or to those of the 
relatives or a fellow-practitioner who has been 
remiss m his duties to the patient m not takmg 
all precautions for makmg an early diagnosis 
by modem methods A little "white lymg” 
on the part of the consultant at times may be 
justifiable when the patient is monbund, but 
when such a condition as carcmoma exists 
which not only necessitates radical surgical 
treatment or adequate radiation therapy and 
m which frequent follow-up examinations are 
necessary for further treatment or statistical 
study, it requires co-operation on the part of 
the patient, this necessitates telling what the 
condition actually is 

Imagine trjnng to treat a patient with dia- 
betes, nephntis, or cardiac decompensation 
without t ellin g him what he has, still, all are 
mcurable accordmg to a strict mterpretation, 
but are controllable by diet, medication, and 
rest if the patient understands and co-operates 
The profession never did get very far m its 
fight against tuberculosis as long as the patient 
was told, “You have weak lungs,” or “You are 
m a dechne,” or “You have a chrome bronchi- 
tis ” On the other hand, when the patient 
was mformed that he had pulmonary tubercu- 
losis which required isolation to keep him from 
infectmg the rest of the family or his friends, 
and that samtonum treatment with bed rest 
was absolutely necessary, then we beg^ to 
control tuberculosis The patient had to know 
and help m the battle 

The same thing apphes to cancer Many 
doctors seem to fear telling patients that they 
have carcinoma Why this is so, is difficult 
to explam When we begm to teU patients 
what they have instead of hiding behind some 
fantastic explanation of sjmiptoiiis at the re- 
quest of others, then will we get co operation 
We must educate not only the patient but the 
entire family to the fact that because a mahg- 
nancy exists the patient need not consider him- 
self to be a soaal outcast Undoubtedly, the 


relatives are altruistic m then request for 
secrecy but sooner or later some "kund neigh- 
bor” will break the news if the physiaan does 
not If confidence is to be mutual on the part 
of the patient and physiaan, then it is better 
that the true situation be told In some 
patients the reaction imght be severe at first 
as a few become hystencal, but in a day or two 
their morale will be back and co-operation will 
be established Furthermore, we must not 
forget that these same children of the patient 
under considerabon who have requested se- 
crecy will some time reach the “cancer age " 
They will demand the truth that was withheld 
from thar parents 

If the campaign agamst cancer is to be suc- 
cessful, it will reqmre that the laity and the 
profession work together Patients come with 
a straightforward story to the physiaan and, 
after a careful exammation, expect a frank 
opimon This examination should be thorough 
and, whenever possible, the opimon should be 
fortified by microscopic confirmation The 
patient may not beheve that carcmoma exists 
and may seek other advice, but at least the 
consultant will have done his duty m amvmg 
at a correct opimon and adnsmg suitable sa- 
entrfic treatment 

Orville N Melakd, M D 
1407 South Hope St 
Los Angeles 

The Editor wishes to learn the views on this 
problem held by the readers of Dr Meland's 
Editonal, and contemplates the pubhcation of 
further commumcations if such are sent to him 

A bnef symposium on the subject may de- 
velop 


COMMUNICATIONS 

A HELPFUL SUGGESTION 

Perhaps it may mterest some of the older 
members of the Soaety to know that normal 
salt solution, used as a wet dressmg, has proi ed 
beneficial m one case of vory stubborn m- 
flammatory hyper-keratosis from long use of 
x-rays For a great many years I haie used 
omtments and lotions of many types and 
formulae, but only withm the last j^ear have I 
resorted to sea water and normal salt solution, 
and I believe it is worthy of a trial In raj own 
case, I frequentlj go to sleep with a pair of 
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Under the high Honorary Presidency of 
H E G Marconi, President of Accademia 
d’ltaha (the Academy of Italy), H E Conte 
G Volpi di Misurata, State Minister, acting 
as Chairman, the Congress has earned out its 
works, which, owing both to the participation 
of famous scientists and to the importance of 
the subjects treated, proved of exceptional 
mterest to all persons devoted to the studv of 
physical, biological, and medical sciences 
Among the many persons present at the meet- 
mgs we should hke to mention Prof Abder- 
halden and Prof Behnken as representatives 
for Germany, the Duca di Brogha and Prof 
Eopanwski for France, Mr Arthur Compton 
(Nobel pnze) and Dr Pranas Carter Wood 
on behalf of the Umted States, Mr Adrian 
(Nobel pnze), for England, Mr Mannescu 
representmg Romania, Mr Baron and Mr 
Gurwitsch for Russia, and again for Italy 
H E E Fermi and H E Parravano, H E 
Rondom, all Academiaans of Italy, beside a 
large number of saentists belongmg to vanous 
learned soaeties 

Reports of great saentific mlue were then 
made, among which I should hke to mention 
as of great importance those by IMr Arthur 
Compton on “The Physical and Chemical 
Effects of Electrical Radiations”, Dr F C 
Wood on “The Biological Effects of Ultra- 
sounds”, Mr C Foi and Mr Adnan on 
“The Electrical Actvity of the Nervous 
System”, Signor Castaldi on “The Biological 
Effects of the Hertzian Waves”, Mr Sa- 
kowsky on "The High Frequency Oscilla- 
tors ” Remarkable reports were also sub- 
mitted at subsequent meetmgs, among which 
were those by Mr Omstem on “The Quant- 
tative Methods of Spectrophotometry” and 
by Prof Abderhalden on “The Influence of 
Ultra-violet Rays on Protanaceous (^) Sub- 
stances ” Espeaally worthy of no tee was 
the report by Prof Gurwitsch on “The Present 
Stage of the Mitogenetic Problem,” following 
which Mr Mannescu’s report dealt with 
The Regeneraton of Nerves as Related to 
Mitogenetc Radiaton” and by Mr Rahn on 
“Micro orgamsms as Detectors of Mitogenetc 
Rays ” Important commumcations were also 
made by Mrs Prof Brunett on “Spectro- 
graphy m Biology”, by Mr E Regener on 
‘ The Measunng of the Solar Ultra-violet 
Spectrum in the Stratosphere’ , by Prof 


Huskins on ‘The Latest Progress of Genetic 
Radiaton’, by Prof Capelli on “The Bio- 
logical Acton of the Roentgen Rar-s on 
Cancerous Tissues”, bv Dr Wood on "The 
Roentgen Sensitvity of X-rays of Indirnduals 
Submitted to Ultra-violet Irradiaton”, by 
Sig Fo^ and Sig Galh on “The Biologic 
Effects of Secondary Radiatons”, b\ Mr 
Ri\era on “Researches of the Radio action on 
Lower and Higher Vegetative Organisms", 
by Sig Santo-Rica on “Measunng by Means 
of Absorbomicrometnc Scales”, by Mr Do 
brovolskaja-Savadskaja on “The Influence of 
X-rays on Heredity”, by Sig Balh on “The 
Acton of X-rays on the Cellular Elements , 
by Prof Behnken on “The Dosimetnc Pro- 
cesses m Radiobiology", by Sig PugnoVanom 
on “Radio-roentgen Measurements ” Special 
mention must also be made of the reports of 
Mr Donaggio on “The Acton of X-rays on the 
Neurofibnllous Net”, of Sig Pahnien on the 
“RadiobiotanEilogic (^) Phenomena", of Prof 
Scholte on “The Acton of X-rays on Nervous 
Tissue”, of Sig AUodi on "'The Radiology of 
the Fasaa,” and of Sig Rivera on the "Bio- 
logic Acton of Metals ” 

At later meetngs which were held at Padua 
Umversity, Messrs Regener, Compton, Black- 
ett, Rojji, and Fermi spoke on other subjects 
of mterest m connection with the physics of 
x-rays 

The communicatons made m connection 
with the reports and deahng with similar 
subjects submitted to the attenton of the 
Congress, were also numerous Such com- 
municatons amplj'' proved that the greatest 
attention is bang given to radiobiologic 
problems in every country and that the interest 
in such problems is ever on the mcrease This 
appeared so evident at the closing of the 
actvity of the Congress and to such a degree 
that the assembly deliberated, together with 
the final foundaton of the International Society 
of RadloblologJ^ upon the msttuton of a per- 
manent Intematonal Center of Radiobiologic 
Studies, with headquarters in Venice, of which 
the “Radiobiologic Renew” is the offiaal 
organ The direction of the Soaety is still 
entrusted to IVlr De Protti, and the next 
raeetmg of the Congress has been fixed for 
the year 1936 

AIakio Poxzio 

Turm, Italv 



Except m superficial cancers m whicli it is possible 
to destroy the growth by the caustic effect of radia- 
tion, the single massive dose method has been prac- 
tically abandoned Some type of fractional dose 
IS now in general use The ‘‘saturation method of 
Pfahler consists of admmistermg a large mitial dose 
and maintammg the radiation effect at a maximum 
by givmg a small daily dose until the total dosage is 
attamed The Coutard fractional dose method of 
applymg the roentgen rays consists m givmg a large 
total dose over a prolonged period (from 18 to 35 
days), an equal amount bemg given daily until the 
total dose has been reached Results have been ob 
tamed by this method which are supenor to any 
previously thought possible Holfelder has used a 
method that aims to take advantage of the large 
initifll dose of the "saturation method” and subse 
quently to bmld up the dosage by the method of 
Coutard The increased benefits from the fractionated 
dose method appear to anse from the improvement m 
the ratio between the destructive effect on the neo- 
plasm and the reaction m the surroundmg normal 
tissues 

Progress has also taken place m methods of radium 
therapy, especially m respect to mterstitial radiation 
The use of gold and platmum seeds was a great ad- 
vance over glass seeds for the mterstitial apphcation 
of radon, the increased filtration lessens the danger of 
locahred necrosis The use of tubules or needles from 
3 to 6 cm m length with a very small amount of radon 
or radium element to the running centimeter m the 
form of a gnd, has secured a fauly uniform dosage 
Further advance may be made m roentgen apparatus 
by securmg a much greater energy output by the use of 
tremendously higher milliamperage rather than by an 
increase in voltage 

Because ol results obtained in large numbers of 
primarily moperable and scemmgly hopeless conditions 
and m recurrences after operation and because of im- 
provements m results when used m addition to surgery 
the attitude toward radiation has radically changed 
dunng the past three or four years Cancers of the 
skm have been treated by radiation methods almost 
from the time of the discovery of the roentgen ray 
The basal-cell type when it is small and does not 
involve cartilage or other important structures is 
readily curable The fractionated method of Coutard 
constitutes an epochal advance in dealing with lesions 
iniolviug cartilage The pnraary treatment of squa- 
mous-ccll epithelioma should be a thorough irradiation 
of the entire lymphatic dramage area by the fractional 
method Tile added danger of dissemination must be 
weighed when biopsy is contemplated, it should be 
postponed until about two weeks alter roentgen 
irradiation to lessen the liability of spread If there is 
an> residuum of the pnmary lesion it can be destroj ed 
b> -electrocoagulation or bj implantmg mtcrsfitially 
gold or platinum radon seeds or small needles of radium 
clement If excision is to be done at all, it should al- 
ii ajs be preceded bi irradiation 

C G SorncRLAND, M D 


Treatment of Cancer of the Breast George W 
Gner Pennsylvania Med Jour , October, 1934, 38, 
19-23 

The author discusses the treatment of cancer of the 
breast under the foUowmg subtitles radiaUon with- 
out operation, pre-operative radiation, post-operative 
radiation, and treatment of recurrences 

It was formerly believed that radiation -without 
operation should be confined to those cases of cancer of 
the breast which ha-ve been declared moperable Sir 
Berkeley Moymhan stated that he had abandoned sur- 
gery for radiation m breast cancer However, the 
author believes that operable cases should have the 
benefit of surgery, as this procedure removes large 
masses of tumor tissue rapidly, saves much unnecessary 
radiation, and is followed by a sufficiently great per- 
centage of permanent cures to justify the operation 
The thoroughness of the surgical procedure m com- 
pletely eradicatmg the disease should be closely followed 
m radiation therapy of this condition Two cases of 
moperable breast caremoma are presented which de- 
monstrate the possibility of completely reraovmg large 
cancerous masses by roentgen-ray treatment alone 
The author’s teclmic consists m givmg an imtial 
full dose of radiation of sufficient quahty to produce an 
effect m aU parts of the tumor If the mitial dose is 
not given at one sittmg but dinded up mto fractional 
doses, the time required to give the full dose should not 
be more than four days and the dose should be m- 
creased sufficiently to make up for the loss mcident to 
the interval between treatments It is considered of 
importance to follow the initial dose by subsequent 
treatment at an mterval which -will not allow for re- 
covery of the tumor from the first treatment 'This 
mterval should not exceed two weeks, at which time it 
IS necessary to compute the dissipated radiation and 
apply sufficient radiation to replace this dissipated 
radiation This process must be contmued until the 
cancer becomes inactive 

The object of pre-operative radiation is to demtalize 
the cancer ccUs so that they -will be less likely to grow 
if they enter the circulation dunng the operation and 
are deposited m some distant region The author docs 
not believe it ad-visable to delay operation m order to 
give pre-operative radiation, and when this form of 
radiation is employed, he is of the opunon that the 
operation should not be delayed any longer than it 
takes the patient to recover from the roentgen sickness 
The technic used consists of admimstenng a full dose 
over the breast axilla, and supraclavicular region usmg 
200 K V and 0 5 or 0 76 mm copper filter 

Post-operative radiation is emplojed to destroj can- 
cer ccUs that may be left after operation, and has been 
used by the author for a penod of about t-wenty-five 
years ttanlc there has been considerable difference 
in opmion regarding the v alue of this form of radiation. 
It IS believed that the techmc cmplojred and the skill 
of the radiologist have much to do with the success of 
this form of therapy Radiation of a quahtj produced 
b> 135 K V is considered preferable to 200 K V for 
treatment of the breast area and axilla because of the 
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ACTINOMYCOSIS 

Radiation Therapy of Actinomycosis Otto Dyes 
Strahlentherapie, 1934, SO, 641-657 

Radiation therapy of actmomycosis is of benefit m 
many cases, provided that suffiaently high doses are 
apphed In the expenence of the author it is neces 
sary to administer approximately 600 r effective m the 
diseased tissue. This dose should be given withm six 
days Even patients with mvolvement of mner organs 
may be saved unless the destrucbve process has ad- 
vanced too far Iodine medication does not seem to be 
necessary to obtam good end results From a cosmetic 
standpomt alone roentgen therapv is superior to surgery 
m external lesions, particularly around the mouth and 
neck. 

Ernst A Pohle, M D , Ph D 

ARTHRITIS 

The Roentgenologic Picture of Arthritis of the 
Cervical Spme Lmgi Bevilacqua Arch di radio! , 
1934, 10, 182-188 

Bevilacqua, of Padora first discusses bnefly the 
embryology and anatomy of the vertebral col umn and 
then takes up m detail the cervical spme. In this expo- 
sition he emphasizes especially the radiologic examina- 
tion of the articular apophysis which he carries out by a 
particular techmc which he illustrates 

E T Ledd\,MD 

cancer (THERAPY) 

The Problem of Radiosensitivity Max Cutler 
Jour Am Med Assn , Oct 20, 1934, 103, 1204-1209 

Followmg the discovery of x rays and radium about 
thirty-five years ago, the problem passed through a 
prehmmary expenmental penod of physical and biologic 
studies that were essential to establish the fundamental 
basis of radiotherapy Physicians are only beginning 
to approach an tmderstandmg of some of the pnnciples 
of radiotherapy and their clmical apphcation to the 
treatment of cancer 

With present methods, squamous carcmoma fulfils 
all the cntena of the defimbon of a radiosensibve tu 
mor but this fact is not known to many pathologists 
and clmicians That the rmcroscopic structure of a 
tumor IS only one of a group of factors which mdicate 
the property and degree of radiosensibvity is now fully 
established An esbmate of radiosensibvity m rela- 
tion to treatment can, therefore, be made only m con- 
sultabon between the pathologist and the radiothera- 
peutist if erroneous and misleadmg deductions are to 
be avoided Invesbgabon dealmg with the physio- 
logic and biologic effects produced m normal and neo- 
plasbc tissues exposed to x-rays and radium attempts 
to explam the method by which irradiabon effects the 
disappearance of tumor cells and at the same brae pre- 
serves the normal structures The response of tumors 
to irradiabon is governed by a group of factors mclud- 
mg physical histologic pathologic and chnical which 
m combmabon with one another determine the uib 
mate result The failure to recognize the relatii-e im 


portance of all the prmciples that influence the ulb 
mate result may lead to errors m mterpretabon of radio- 
physiologic phenomena Observabons emphasize the 
madequacy of microscopic studies alone to predict the 
response of tumors to radiabon therapy A decision 
on the choice between operabon and irradiation m the 
treatment of a given tumor is at times exceedingly dd- 
ficidb Of the several factors that determme the sue 
cess or failure m the radiotherapy of a given tumor, the 
factor of radiosensibvity is the most important 

A radiosensibve tumor may be defined as one that 
can be completely desboyed by a correct nradiabon 
without permanent damage to the surroundmg normal 
structures The complete stenlizaboa of a tumor by 
irradiation can be accomplished m two ways (1) 
selective radiabon and (2) causbc radiabon Selec 
bve radiabon stenhzes cancer cells without causing 
senous damage to the surroundmg normal structures 
Caustic radiabon not only destroys the tumor hut ser- 
iously injures the surroundmg normal tissues 

Caremomas ansmg from the epidermoid structures 
of the skm and mucous membrane comply vnth the 
cntena of radiosensibvity Outstanding examples of 
radioresistant tumors are adenocaremomas, melanomas, 
fibrosarcomas, and osteogemc sarcomas Carcinoma 
of the breast possesses an mtennediate degree of sensi 
bvity 

Regaud and Nogier (1914) and Delbet (1918) ob- 
served that when radiabon is admmistered by repeated 
exposures over a prolonged mterval the tumor cells be- 
come more resistant and develop a radio-immumty 
whereas the normal cells become more radiosensibve 
and more subject to radionecrosis It was shown ei- 
penmentuVy that by prolonging the time of treatment 
the threshold of cutaneous necrosis is mcrcased by 60 
per cent while at the same brae the threshold of steri 
luabon is mamtamed at its ongmal level 

The saturabon method of Pfahler and the techmc of 
Coutard are compared and a techmc of teleradium 
therapy, somewhat different from that of Coutard, is 
given in detail 

Charles G Sutherland, M D 


The Present Status of Radiabon in the Treatment 
of Cancer Arthur C Chnsbe Jour Am Med 
Assn , Sept 29 1934, 103, 985-989 
The rabonal basis for radiation therapy goes back 
to the early discovered fact that embryonal types of 
cells are more radiosensitive than adult forms The 
shorter the life cycle of the cell the more sensitive to 
radiabon, and vice rerio Lymphocytes hav e the short- 
est life cycle and are, therefore more sensibve to radia 
bon bone and nerve cells have the longest life cycle 
and are therefore more resistant Among other fac- 
tors that are equally important arc the general condi 
bon of the patient and fus reacbon to radiation the 
immediate tissue environment of the cancer (the 
cancer bed) and the relation of the growth to vital 
organs or important Ussucs that ma> suffer injury 
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preventing a quick return of consciousness This anes- 
thetic was found also to dimuush the seventy of the 
post-cncephalographic reaction The pulse rate, blood 
pressure, and respiration rate were recorded every few 
minutes, and no adverse manifestations were noted, 
whereas ivithout an anesthetic the pulse frequently 
becomes weak and thready after about 50 c c of spmal 
fluid has been removed The only objection is the ad- 
ditional expense mvolved 

The mcrease m mitial mtracramal pressure conse- 
quent upon its use does not appear to be a contra indica- 
tion The age of the patients in the authors’ senes 
ranged from 3 to 56 years The average tune reqiured 
for dramage of the fluid was slightly under one hour 
The authors add that no cases with choked discs or 
postenor fossa tumors have been mcluded so far, al- 
though two with frontal and temporal tumors were 
clearly localized by this method These two patients 
were up and free from headache m less than forty-eight 
hours 

FRACTURES 

Badly Healed Fracture of the Styloid Process of the 
Radius Successfully Treated by Prolonged Immobiliza- 
tion 0 Kapel Hospitalstidende, June 26, 1934, 77, 
785-788 (Repnnted by permission from the Bntish 
Med Jour Oct 6, 1934 Epitome of Current Medical 
Literature ) 

The author finds that in certam fractures, such as 
those of the os naviculare manus and of the styloid 
process of the radius inadequate immobilization may 
prevent bony union and ultimately lead to a painful 
wnst with chrome arthritis deformans When im- 
mobilization IS not contmued long enough pam returns 
on movement, and it may then be waste of time to 
practise massage and active movements A chauffeur, 
aged 49, fractured the styloid process of the nght 
radius while crankmg up a car For three weeks the 
wnst was immobihzed and thereafter he was treated 
with massage and movements As his wnst remained 
painful he was referred to the author who secured it in 
plaster-of Pans, m a position of slight dorsal flexion, 
with the fingers perfectly free The pahent was thus 
still able to do gardenmg The plaster was changed 
evcr> eight weeks and worn altogether for seven months, 
after which the movements about the wnst and fingers 
were perfectly free and painless The successive x-ray 
examinations when the splmt was changed showed 
progressive hcalmg of the fracture. The author argues 
that if movements and massage had been contmued 
when he took over this case, the patient would have 
had an always painful joint, with arthntis deformans 
and progrcssiv c invalidism before him 


Shadows around the Internal Condyle of the Femur 
Achillc Manara Arch di radiol , 1934, 10, 240-249 
The author discusses in dclad the differential 
diagnosis ol these shadows and emphasizes the im- 
portance they mav have not only medico legally but m 
the treatment of fractures of the lower femur and lesions 
of the knee joint H T Lfddv , M D 


GALL BLADDER (NORMAL 
AND PATHOLOGIC) 

Cholecystitis and Cholelithiasis of Childhood 
Howard B Hamilton, C O Rich, and J Dewey Bis- 
gard Jour Am Med Assn , Sept 15, 1934, 103, 829, 
830 

Potter collected 226 cases of gall-bladder disease m 
children under fifteen years of age, as follows fetuses, 
2, new bom infants, 12, 1-day-old mfants, 9, mfants, 
19, less than 1-year children, 18, one to five year-olds, 
26, five to-ten-year-olds, 55, and ten- to fifteen-year 
children, 85 Cholecystitis was associated with stones m 
44, no stones m 59, with jaundice m 30, and not stated 
m 93 cases Stones were present m 140, absent m 48, 
and not stated m 128 cases Pnmary malignant neo- 
plasms were found m two cases Jaundice was present 
m 64, absent m 34, and not stated m 128 cases The 
authors report a case m a boy 8 years of age The gall- 
bladder wall measured 4 to 5 mm m thickness and vms 
densely fibrotic and somewhat edematous It was 
firmly adherent to the duodenum The mucosa of the 
gall bladder was markedly injected and presented small 
focal areas of necrosis It contamed one stone com- 
posed of bile salts Cholecystectomy was done and 
the patient's convalescence was uneventful 

Charles G Sutherland, M D 


The Radiology of the GaU Bladder H Graham 
Hodgson Proc Royal Soc Med , September, 1934, 
27, 1473-1478 

It should be remembered that radiology is to be 
employed as an adjunct to clinical findings m the 
diagnosis of biliary tract disease The author bnefly 
reviews the development of radiographic studies of the 
gaU bladder, beginning with the visualization of calculi 
to the present-day use of gall-bladder dye A discussion 
of the technic employed m cholecystography and the 
interpretations of results is cited among which an 
absence of the gall bladder shadow indicates (1) that 
the hver is not e,xcretmg the dye, (2) that the cystic 
duct IS blocked, or (3) that there is a breakdown 
through disease of one or more of the links m the con- 
centraUng cham of the gall bladder, that is, either of 
the mucous membrane or of the vascular or lymphatic 
dramage Some of the precautions that are to be taken 
in obtaining the cholecystograms before rendermg a 
diagnosis in the case of a negative or positive shadow are 
discussed 

G E Burch, Jr , M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Polisographic Studies of Pathologic Gastric Processes, 
with Particular Reference to the Early Diagnosis of 
Gastnc Carcinoma Chichio Tamiya and Shuei 
Nosata Fortschr a d Gcb d R6ntgenstrahlen, 
September 1&34, SO, 264-280 
In the June, 1933 issue of this Journal the authors 
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possibility of producmg injury to the underlying lung 
with the latter technic 

Cutaneous and subcutaneous recurrences arc usually 
sensitive to radiation if they have not been neglected 
and allowed to break down and ulcerate From 120 
to 135 K V , with a filter of from 1 to 3 mm of alumi- 
num, IS considered sufficient for these lesions An 
erythema dose is apphed every two weeks until the 
nodules disappear In case in which the recurrent 
lesion IS larger and from one half to one mch m thick- 
ness It IS best to use high voltage therapy at once, ap 
plymg from 1,000 to 1,100 r at the mitial dose, usmg 200 
K V and 0 5 mm copper filter 

J N ANfi, M D 

CHRONIC INFECTIONS 

The Etiology of Lymphoblastoma Arthur U 
Desjardins Jour Am Med Assn , Oct 6, 1934, 103, 
1033-1036 

The factor immediately responsible for lyraphoblas- 
tomatous hyperplasia of the lymphoid structures is 
chrome infection of any kmd This may be tubercu 
lous, pyogenic, or even syphilitic, m fact, the vanety of 
mfection is of little consequence provided the infec 
tious element has been present for a sufficiently long 
time The duration of infection may vary considerably 
m different patients Evidence of long standmg will 
be obtained m the majonty of cases The histoncal 
mquiry should be directed to trouble with the teeth, 
sore throat smusitis, repeated earache frequent bron 
chial colds or disorders mvolvmg the gal! bladder 
gastro mtestmal and genito-unnary tracts The prac 
tically constant association of infection and primary 
lymphadenopathy m the same region and on the same 
side of the body can hardly be regarded as a coma- 
dence 

In a small proportion of cases (less than 10 per cent) 
also more or less clear mdications of an antecedent 
tuberculous process may be noted but m the majority 
of patients tuberculosis docs not appear to play an 
etiologic part 

A predisposmg factor also is required to provide a 
suitable background for the immediate cause This 
additional and essential element is probably to be 
found m a hereditary predispositicm or tendency trans 
mitted from generation to generation, of the lymphoid 
tissue to react in a certam way to various noxious m- 
fluences 

Twelve case histones have been reviewed m detail 

to illustrate these contentions 

Charles G Sutherland, M D 

CONTRAST MEDIA 

Unusual Pyelographic ObservaUons (Penetratitm 
into the Renal Parenchyma and Perforations ) J 
Arendt and H Brockmann. Fortschr a d Geb der 
Rantgenstrahlen, Aprd, 1934 49, 335-341 

Several such accidents of instrumental pyelography 
are desenbed especially a fistulous tract leading off 


a pyonephrotic renal pelvis on the left side into the 
duodenum Furthermore, tubular injections and so- 
called pyelovenous reflux are shown— a differentiation 
between these two manifestations is demonstrated on 
the basis of mvestigations by Fuchs and hlmder 
Fmallv, demonstration of the renal veins as a result of 
pyelovenous reflux is desenbed, resulting possibly on 
account of the presence of blockmg accessory vessels— 
artenes All cases reported showed evidence of real 
renal disease The opuuon is expressed that the ob 
servations of such accidents mdicate an mcontinencj 
of the renal jielvis and parenchyma to pressure in the 
presence of a pathologicallj altered renal mucosa and 
parenchjmia 

(We are of the opmion that two factors are entirely 
overlooked in this article First, absorption of con 
trast medium in the renal parenchyma seems possible 
Such an absorbed contrast medium probably should 
delmeate not the renal vems but more likely the renal 
Ijunphatics Secondly, we doubt that pyelovenous 
reflux ever has been proven conclusively that, on the 
contrary, a pyelolymphatic reflux would seem to be a 
much more logical explanation of some of the images 
discussed ) 

H A Jarre, M D 


Excretory Urography after Subcutaneous Injection 
of Neoskiodan Edwm Beer and Fredenck H Theo- 
dore. Jour Am Med Assn , July 21, 1934, 103, 
181-183 

In 1931 Butzengeiger first attempted subcutaneous 
mjection of skiodan m adults, usmg a 4 per cent (iso- 
tomc) solution and mjectmg 500 c c containmg 20 gm 
into the a-vUIa In 30 cases he reported results almost 
as satisfactory as those obtamed by mtravenous m 
jection The maximum excretion appeared from thirty 
to fifty mmutes after mjection, and there were no local 
or general deleterious efiects Hillebrand used the 
method m 1932 to demonstrate a renal tumor without 
disturbance, ittSanunatory or necrotic at the site of 
injection m the axillary tissues 
In the service at Mount Smai Hospital 15 patients 
10 of them children have been mjected m this way 
with fairly satisfactory results The best urographic 
shadows were obtamed about fifty to sixty mmutes after 
injection Good urograms can be made at any time 
from thirty to nmety mmutes after injection m the 
authors’ experience 

Charles G Sutherland M D 

encephalography 

Encephalography under Nitrous Oxide Anesthesia 
R W Waggoner and L E Himter Am Jour Room 
genol and Rad Ther June 1934 31, 784-786 (Rc 
pnnted by permission from the British Med Jour 
Oct 0, 1934 Epitome of Current Medical Literature ) 
The authors record 13 cases of cnccphalographj m 
which mtrous oxide anesthesia obxnated all subjecUve 
sj-mptoms whDc the fluid was bemg removed without 
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preventing a quick return of consaousness This anes- 
thetic was found also to dimmish the seventy of the 
post-encephalographic reaction The pulse rate blood 
pressure, and respiration rate were recorded every few 
mmutes, and no adverse manifestations were noted, 
whereas without an anesthetic the pulse frequently 
becomes weak and thready after about 50 c c of spmal 
fluid has been removed The only objection is the ad- 
ditional expense mvolved 

The mcrease m mibal mtracranial pressure conse- 
quent upon its use does not appear to be a contra-indica- 
tioa The age of the patients in the authors’ senes 
ranged from 3 to 56 years The average time required 
for dramage of the fluid was shghtly under one hour 
The authors add that no cases with choked discs or 
postenor fossa tumors have been mcluded so far, al 
though two with frontal and temporal tumors were 
clearly localized by this method These two patients 
were up and free from headache m less than forty eight 
hours 

FRACTURES 

Badly Healed Fracture of the Styloid Process of the 
Radius Successfully Treated by Prolonged Immobiliza- 
tion O Kapel Hospitalstidende, June 20 1934, 77, 
786-788 (Repnnted by permission from the Bntish 
Med Jour , Oct 6, 1934 Epitome of Current Medical 
Literature ) 

The author finds that in certam fractures, such as 
those of the os naviculare manus and of the styloid 
process of the radius madequate immobilization may 
prevent bony imion and ultimately lead to a pamful 
wnst with chrome arthntis deformans When im- 
mobilization IS not contmued long enough pam returns 
on movement, and it may then be waste of time to 
practise massage and active movements A chauffeur, 
aged 49, fractured the styloid process of the right 
radius while cranking up a car For three weeks the 
wnst was immobilized and thereafter he was treated 
with massage and movements As his ivnst remamed 
painful he was referred to the author who secured it m 
plaster-of Pans m a position of slight dorsal flexion, 
with the fingers perfectly free The patient was thus 
still able to do gardenmg The plaster was changed 
every eight weeks and worn altogether for seven months 
after which the mov ements about the wnst and fingers 
were perfectly free and pamless The successive x-ray 
cxammations when the splmt was changed showed 
progressive healmg of the fracture The author argues 
that if movements and massage had been contmued 
when he took over this case, the patient would have 
had an always pamful joint with arthntis deformans 
and progressive invalidism before him 

Shadows around the Internal Condyle of the Femur 
Acinlle Manara Arch di radiol , 1934 10, 240-249 

The author discusses m detail the differential 
dmgnosis of these shadows and emphasizes the im- 
portance thej maj hai e not only medico legally but in 
the treatment of fractures of the lower femur and lesions 
of the k-nce joint E T Leddv MD 


GALL BLADDER (NORMAL 
AND PATHOLOGIC) 

Cholecystitis and Cholelithiasis of Childhood 
Howard B Hamilton C O Rich, and J Dewey Bis- 
gard Jour Am Med Assn , Sept 15, 1934 103, 829, 
830 

Potter collected 220 cases of gall bladder disease m 
children under fifteen years of age, as follows fetuses, 
2, new bom infants, 12, 1-day-old infants, 9, infants, 
19, less than 1-year children, 18, one to five-year-olds, 
26, five to ten-year-olds 55, and ten- to fifteen-year 
children, 85 Cholecystitis was associated with stones m 
44 no stones m 59, with jaundice m 30 and not stated 
m 93 cases Stones were present m 140, absent m 48 
and not stated m 128 cases Pnmary malignant neo- 
plasms were found m two cases Jaundice was present 
m 64 absent m 34, and not stated m 128 cases The 
authors report a case m a boy 8 years of age The gall- 
bladder wall measured 4 to 6 mm m thickness and was 
densely fibrobc and somewhat edematous It was 
firmly adherent to the duodenum The mucosa of the 
gall bladder was markedly mjected and presented small 
focal areas of necrosis It contained one stone com- 
posed of bile salts Cholecystectomy was done and 
the patient s convalescence was uneventful 

Charles G Sutherland, M D 


The Radiology of the GalJ Bladder H Graham 
Hodgson Proc Royal Soc Med September, 1934, 
27, 1473-1478 

It should be remembered that radiology is to be 
employed as an adjunct to climcal findmgs m the 
diagnosis of biliary tract disease The author bnefly 
reviews the development of radiographic studies of the 
gall bladder, begmnmg with the visualizabon of calculi 
to the present day use of gall-bladder dye A discussion 
of the techmc employed m cholecystography and the 
mterpretabons of results is nted among which an 
absence of the gall-bladder shadow mdicates (1) that 
the hver is not excrebng the dye (2) that the cysbc 
duct IS blocked, or (3) that there is a breakdown 
through disease of one or more of the links m the con- 
centrabng cham of the gall bladder, that is. either of 
the mucous membrane or of the vascular or lymphabc 
dramage Some of the precaubons that are to be taken 
m obtaming the cholecystograms before rendenng a 
diagnosis in the case of a negabve or posibv e shadow are 
discussed 

G E Burch, Jr , M D 

GASTRO-INTESTINAL TRACT 
(DIAGNOSIS) 

Polisographic Studies of Pathologic Gastnc Processes, 
mth Parbcular Reference to the Early Diagnosis of 
Gastnc Carcinoma Chichio Tamiya and Shuei 
Nosaki Fortschr a d Geb d Rfintgenstrahlen, 
September 1934, SO, 264-280 

In the June, 1933 issue of this Journal the authors 
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possibility of producing injurj to the under!) ing lung 
with the latter technic 

Cutaneous and subcutaneous recurrences arc usually 
sensitive to radiation if they have not been neglected 
and allowed to break dotvn and ulcerate From 120 
to 135 K V , with a filter of from 1 to 3 mm of alumi- 
num, IS considered sufficient for these lesions An 
erythema dose is applied every two weehs until the 
nodules disappear In case in which the recurrent 
lesion is larger and from one half to one inch m thick- 
ness It IS best to use high voltage therapy at once, ap 
plymg from 1,000 to 1,100 r at the mitial dose, usmg 200 
K V and 0 5 mm copper filter 

J N Atrfi, M D 

CHRONIC INFECTIONS 

The Etiology of Lymphoblastoma Arthur U 
Desjardins Jour Am Med Assn , Oct G, 1934 103, 
1033-ia36 

The factor immediately responsible for lymphoblas 
tomatous hyperplasia of the lymphoid structures is 
chronic infection of any kind This may be tubercu- 
lous, pyogenic, or even syphilitic, m fact, the vanet> of 
infection is of little consequence, protnded the mfec 
tious element has been present for a sufficiently long 
time The duration of infection may vary considerably 
in different patients Evidence of long standing will 
be obtamed m the majonty of cases The historical 
inquiry should be directed to trouble with the teeth 
sore throat, sinusitis, repeated earache frequent bron- 
chial colds or disorders mvolvmg the gall bladder, 
gastro-mtestinal and genito urinary tracts The prac- 
tically constant association of infection and pnmary 
lymphadenopathy m the same region and on the same 
side of the body can hardly be regarded as a comci- 
dence 

In a small proportion of cases (less than 10 per cent) 
also more or less clear mdications of an antecedent 
tuberculous process may be noted but m the majonty 
of patients tuberculosis does not appear to play an 
etiologic part 

A predisposmg factor also is required to provide a 
smtable background for the immediate cause This 
additional and essential element is probably to be 
found m a hereditary predisposiUon or tendency trans 
mitted from generation to generaUon of the lymphoid 
tissue to react m a certam way to various noxious m- 
fluences 

Twelve case histones have been reviewed m detad 

to illustrate these contentions 

Ckarles G Sutherlanp ISf D 


a pyonephrotic renal pelvis on the left side into the 
duodenum Furthermore, tubular injections and so- 
called pyelovenous reflux are shown~a differentiation 
between these two manifestations is demonstrated on 
the basis of mvcstigations by Fuchs and Minder 
Finally, demonstration of the renal veins as a result of 
pyelovenous reflux is described, resulting possibly on 
account of the presence of blocking accessory vessels— 
arteries All cases reported showed evidence of real 
renal disease The opinion is expressed that the ob- 
servations of such accidents indicate an mcontincncy 
of the renal pelvis and parenchyma to pressure m the 
presence of a pathologically altered renal mucosa and 
parenchyma 

(We arc of the opinion that two factors are entirely 
overlooked in this article First, absorption of con 
trast medium m the renal parenchyma seems possible. 
Such an absorbed contrast medium probably should 
dehneate not the renal veins but more likely the renal 
lymphatics Secondly, we doubt that pyelovenous 
reflux ever has been proven conclusively that, on the 
contrary, a pjelolyrophatic reflux would seem to be a 
much more logical explanation of some of the images 
discussed ) 

H A Jarre, M D 


Excretory Urography after Subcutaneous Injection 
of Neoskiodan Edwm Beer and Fredenck H Theo- 
dore Jour Am Med Assn July 21, 1934, 103, 
181-183 

In 1931 Butrengager first attempted subcutaneous 
injection of slaodan in adults, using a 4 per cent (iso- 
tomc) solution and mjectmg 500 c c contaming 20 gm 
mto the axilla In 30 cases he reported results almost 
as satisfactory as those obtamed by mtravenous ffl 
jection The maximum excretion appeared from thirty 
to fifty mmutes after mjection, and there were no local 
or general deleterious effects BQllebrand used the 
method la 1932 to demonstrate a renal tumor without 
disturbance, inflammatory or necrotic at the site of 
injection m the axillary tissues 

In the service at Mount Smai Hospital 16 patients, 
10 of them children have been mjccted m this way 
with fairly satisfactory results The best urographic 
shadows were obtained about fifty to sixty mmutes after 
rajection Good urograms can be made at any time 
from thirty to nmety mmutes after injection m the 
authors’ experience 

Charles G Sotherland M D 
ENCEPHALOGRAPHY 


CONTRAST MEDIA 


Jnusual Pyelographic ObservaUons (Penetratioii 
0 the Renal Parenchyma and Perforations ) J 
mdt and H Brock-mann. Fortsebr a d Gcb der 
ntgenstrahlen, April, 1934, 49, 335-341 
tevcral such accidents of mstruraental pyelography 
described especially a fistulous tract leading off 


Encephalography under Nitrous Oxide Anesthesia 
R W Waggoner and L E Hiraler Am Jour Roent 
genoi and Rad Ther June, 1934 31, "84-780 (Re- 
printed by permission from the British Med Jour 
Oct 6 1934 Epitome of Current Medical Literature ) 
The authors record 13 cases of enccphalographj ui 
which nitrous oxide anesthesia obviated all subjcctuc 
sj-mptoms while the fluid was being remoi ed without 
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which IS not tender and is unassociated with bone 
changes It usually involves the knee and may be uni- 
lateral but IS more frequently bilateral A synovitis is 
the pnmary and most important pathologic process 
The condition is seen for the most part in S 3 T)hilitic 
children and is the most common form of syphilitic 
change m the jomts in the congenital variety of the 
disease Syphilis of the jomts occumng m infants is 
represented by inflammation secondary to mvolvement 
of the neighbonng epiphysis Serous synovitis (Clut- 
ten’s jomts) m adults the subjects of acquired syphdis, 
IS uncommon and usually precedes or accompames the 
secondary eruption 

Roentgenographic exammation shows no changes m 
the bone The picture is merely that of a distention of 
the jomt Pathologically the synovial membrane is 
infiltrated and studded ivith gummas and is everywhere 
thickened and much more vascular than normal 

Charles G Sutherland M D 


THE LUNGS 

The Estimation of Functional Disability m the Pul- 
monary Fibroses William S McCann Alberto 
Hurtado, Nolan Kaltreider and Walter W Fray 
Jour Am Med Assn . Sept 15, 1934 103, 810-814 

Pneumonoconiosis presents a medico legal problem 
of major importance It is essential that objective 
means of estimating disabihty be sought which will be 
fair alike to workmen and employer in view of the 
growmg tendency to adjust awards of workmen’s 
compensation to the degree of disability 

The function of respiration is one jointly mediated 
by the heart, the blood and the lungs The authors 
have earned out mvestigations on the respiratory 
function of 53 cases of pulmonary fibrosis not all of 
which were cases of pneumonoconiosis Their studies 
dealt with the pulmonary capacity and its subdivisions, 
with the tidal air dead space alveolar gases and re- 
sponse of the pulmonary ventilation to exercise They 
included the usual diagnostic roentgenographic studies, 
together with measurements of areas of the pulmonary 
fields during maximum inspiration and expiration, with 
observations as to the behavior of the nbs and dia- 
phragm The blood was studied in each case as to 
count hemoglobin cell and plasma volume, and gas 
content, particularly of the degree of saturation of the 
artenal blood with oxygen The heart was carefully 
measured rocntgcnographically Electrocardiograms 
were made m each case and the cardiac output was 
measured m a large proportion of them The total 
pulmonary capacity and its subdivisions were measured 
by the method of Chnstie 

In order to determine to a hat extent the roetgeno 
grams of the lungs gave clues as to the degree of func 
tional impairment of respiration the cases of pulmo 
nary fibrosis Mere dixided into six groups, according to 
the nnalomic tjqie of fibrosis revealed The compari- 
son of the observed wath the noniial calculated pul 
monarj capacitj in cases of pulmonarj fibrosis mdi- 


cated that a decrease m the total and vital capamties 
and an mcrease m the residual air are characteristic 
changes in this condition These changes tend to be- 
come more accentuated as the degree of fibrosis in- 
creases but frequent exceptions to this correlation 
emphasize the fact that one cannot judge accurately 
the degree of abnormality m pulmonary capacity from 
roentgenograms alone 

Charles G Sutherland M D 


Congemtal Cystic Disease of the Lungs A Clmical 
Study Harry G Wood Jour Am Med Assn 
Sept 15, 1934, 103, 815-821 

Cases fall into two groups (1) those m which there 
are smgle or multiple large cysts contammg air and fluid 
and (2) mstances of diffuse degeneration resultmg m the 
so-called honeycomb type of lung The congemtal 
ongm of this disease is still a matter of contention but 
in many cases the lesions are palpably present at birth 
and more important still m specimens obtamed m 
later life, pigment is absent almost mxmnably No 
simple mechanical ex-planation is available for what is 
mamfestlj a developmental anomaly of which many 
of the factors are unknown 

Sixteen cases observed at the Mayo Clinic are re 
viewed m detad In this senes the lesions were whollj 
or chiefly limited to the right side of the thorax m eight 
cases and to the left in five In three, the lesions were 
bilateral and of the honeycomb type In three of the 
others m which the lesions ivere chiefly unilateral there 
was evidence of bilateral mvolvement Of the thirteen 
cases m which the lesions were chiefly unilateral, the 
cysts contained fluid m five, and air in eight Both 
tuberculosis and sjrphihs seemingly can be ruled out as 
etiologic factors Thirteen patients came to the Clmic 
with complaints associated with the pulmonary lesions, 
while in three the pulmonary lesions were purely ina- 
dental 

Extensive lesions may be present with very few, or no, 
symptoms The clinical mamfestations vary greatly 
and depend chiefly on the extent of the lesions, on their 
site and on whether or not there is a changje in intra- 
thoracic pressure Most charactenstic of all is a his- 
tory obtained particularly with reference to infants 
and children, of recurring attacks of severe dyspnea 
with cjanosis Such attacks occur only when an im- 
perfect bronchial communication exists 'ftTien pro 
grcssivc dyspnea develops in adults, without apparent 
cause, and with or without a preceding respiratory in- 
fection, the possibility of congenital cystic degeneration 
of the lungs should be considered Theoretically, with 
increased mtrathoracic pressure, the displacement of 
the heart and mediastinal structures should be aivay 
from the lesion The differential diagnosis inxolxcs 
thoracic tumor pulmonary abscess empyema, der- 
moid cyst and echinococcus cyst 
Bronchoscopic examination and injection of iodized 
oil and the injection of air into the pleural cavity have 
Ijccn of flssistflncc in the dmgnosis 
Complete extirpation of fluid-containing cysts. 
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published a paper m which they showed that the old 
method of 'polygraphy" still must be regarded as a 
valuable techmcal procedure for the analysis of physio 
logic and pathologic motor phenomena of the stomach 
They were able to confirm Frankel's conception of 
localized margmal gastric rigidity and his evaluation 
for the recognition of ulcerative and infiltrative lesions 
The present paper is an experimental study on the 
stomach of cats following artificial production of 
tumor like mfiltrations by the injection of from 8 to 10 
per cent solution of zelloidm m a mixture of alcohol and 
ether From their expenments the authors conclude 
that lesions measunng 0 7 sq cm , located either m the 
mucosa or submucosa or involving the entire thickness 
of the gastric wall can be recognized in pohsograms ” 
The cntenon for their recogmtion, as stated m the 
premous paper and quite m agreement mth other 
authors — Friinkel Bemstem Assnianu and others — is 
the localized margmal ngidity Additional conclu- 
sions are drawn as to the occurrence of spastic retrac 
tions opposite the orgamc lesions the shortening of 
the lesser curvature, especially the pj lone segment 
with gradual extension of a pathologic process and the 
effects of peritoneal adhesions m extra ventncular 
tumors, the two latter frequently leadmg to a dimmu- 
tion of penstalsis rather than a fixation of the gastnc 
wall 

It IS mtercstmg to record that a method which is now 
nearly twenty-five years old and has been forgotten for 
many years, still can produce very satisfactory results 
in the hands of careful experimenters As it is a very 
simple techmcal procedure, it might well be employed 
more frequently, not to the exclusion of more modem 
methods especially the ones of relief studies, but as an 
addition to such valuable procedures 

Hans A Jarre M D 

The Importance of Roentgenologic Exammation m 
Diverticulosis of the Colon Giuseppe Brancadoro 


of the ileum and illustrates some aspects of ileal ca 
tarrhal ententis which reproduce m part at least the 
picture of chronic gastntis and cohtis Among these 
he points out that folhmlar eitlerUis has a picture 
which may resemble that of papillomatosis 

In conclusion he discusses the differential diagnosis 
betiveen tuberculoma and blastomatous lesions m the 
ileo-cecal region and points out that a study of its 
fillmg may furmsh evidence about its functional and 
structural peculiarities which may differentiate them 

E T Leddy, M D 

GENITO-URINARY TRACT 
(DIAGNOSIS) 

The Management of Urologic Complications m 
Injuries to the Spine Report of 54 Cases mthout a 
Smgle Infection m the Unnary Tract J F Connors 
and I E Nash Am Jour Surg October, 1934 
26, 169 

The hterature on injuries to the spme has been 
reviewed with especial reference to morbidity and 
mortahty statistics both in mihtary and civil practice 
The pathologic physiology occurring m the spmal 
cord and m the urinary tract is described bnefly 

Infection of the unnary tract is found to be the most 
imijortant cause of death m these mjunes Catheten 
zation of the bladder is accepted as the cause for m 
fcction m the opinion of almost all commentators 
The management of the urologic compheabons has 
been oullmed stress being laid upon the absolute 
necessity for the avoidance of catheterization The 
authors are aware that some cases are not infected 
by catheterization but they feel that this is a matter of 
luck rather than sound judgment They feel that 
twenty years of chnical expenence justifies their views 
on this subject 

An analysis is made of 54 cases treated m Harlem 
Hospital without a smgle infection m the unnary tract 
Daws H Pardoll M D 


Arch di radiol , 1934 10, 225-239 

Brancadoro presents three cases of diverticulosis of 
the colon, with various symptomatology m which a 
roentgenologic exammation earned out m vanous 
ways alone made the correct diagnosis After a dis- 
cussion of the pathogenesis and symptomatology of 
diverticulosis and diverticuUtis he msists on the 
necessity of considermg diverticulosis as a possibility 


m obscure cases 


E T Leddx , M D 


Chronic and Productive Lesions of the Termuial 
Ileum Studied by Mirrored Senography P Feroua 


Arch di radiol » 1934 10, 145-lSl 

Perona, of Padora havmg shown that the t^ 
ileum resembles the stomach m many ways-morph^ 
S^ly. functionaUy and m the architecti^ of .ts 
mucosa— porats out how frequentij , 

associated with catarrhal ententis and how one 

tion may simulate the other He therefore 

^LTrportance of a senograph.c study of the mucosa 


heart and vascular system 

The Radiologic Diagnosis of Exudative Pericarditis 
Benedetto Maruu Arch >rii radiol 1934 lo, 189-207 
Marmi recalls the well known fact that in some cases 
a radiologic diagnosis of exudauve pericarditis is very 
easy to make and m others xery difficult if not im 
possible He illustrates four cases he studied by vanous 
methods of exammation and emphasizes that it is not 
safe to rely on one method of exammation but that 
It is better to use all available clinical and roentgenologic 
evidence together to make the diagnosis 

E T Leddy M D 


joints 

mmetneal Serous Synoxitis (Gluttons Joints) 
cntial Syphihs and Interstitial Keratitis Joseph 
Zander and Harold P Robertson Jour Am 
Assn July 28 1934 103,2.30-240 
lutton s jomts refers to a painless Iiydarthrosis 
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cal theory of action Uncombined sihca causes a 
very rapid necrosis of tissues, which is not produced by 
silicates and non sihceous dusts If the concentration 
of silica IS too low or if the particles are larger than 4 
microns m diameter, the response is less intense and no 
necrosis develops Senate produces mflamraation 
but no necrosis, its action simulates that of gramte, 
a mixture of silicates with quartz Other substances 
contammg no sihca are practically mert Cellular 
response to sihca is due to some other property than 
solution, or ions hberated from free sihca are more 
active than those from the sihcates In South Afnca, 
Irvine has stated that about 75 per cent of all silicotic 
persons will die of tuberculosis and the same is probably 
true m this country 

The evolution of uncomplicated sihcosis is depicted 
m the light of expenmental observations and of the 
few early cases of human sihcosis that have come to 
autopsy In the first stage of the legally recognized 
disease, the roentgenographic exammation reveals 
mmute nodules throughout the middle portions of the 
lung field, often more marked on the nght side. As 
the condition progresses these nodules increase m size 
and blot out the previous promment Imear markmgs 
In the second stage the nodular shadows become so 
large that they tend to become confluent and obscure 
all the normal markmgs However, they still retam 
their uniform distnbution and the outhnes of the indi- 
vidual units are fairly well defined 

Human silicosis begms by damaging the pulmonary 
lymphatic apparatus and is followed by the develop 
ment of nodular fibrosis of the parenchyma of the lungs 
Sihcosis specifically predisposes to infection with the 
tubercle bacillus The mechanism of this action has 
not yet been determined, though it probably consists m 
some alteration of the sod rather than m changes m 
duced m the infectmg organism Non sihceous dusts 
localize about the Ij mphatic trunks and some of them 
excite the proliferation of small amounts of connective 
tissue (loose cellular), and they apparently do not m- 
crease susceptibility to tuberculosis Non-sihceous 
dusts mhalcd m combmation with sihca modify the 
action of the latter, altermg the anatomic charaefens- 
lics of the lesions and apparcntl> dccreasmg the suscep- 
tibilit> to tuberculosis 

Chari.es G Sutherland, M D 

THE SKULL (DIAGNOSIS) 

The Rouitgcn Image of the Third and Tourth 
Cerebral \ entncles O Dyes Tortschr a d Geb d 
Runtgeiistrahlcn, September 1934 50, 230-240 
The postenor portions of the cerebral ventricular 
system are not as readily demonstrable as are the 
antenor ones because of escape of the contrast me- 
dium through the aqueduct when patients are m prone 
frontal positions However, with a suffiaent nvehange 
of cerebrospinal fluid and air and possibly also addi- 
tional introduction of lipiodol, a satisfactory demon- 
stration of the detailed structure of the third and fourth 
V entncles often can be obtamed It may be desirable 


to mdude fluoroscopic observations in the technical 
procedures, espmally of the distnbuUoa of opaque 
oil, with additional roentgenographic records made 
mstantaneously durmg vanous phases of the fluoro- 
scopic observations Several case reports show success- 
ful diagnoses of a dural endothehoma and a ghoma 
m the frontal lobes, furthermore, tumors of the 
cerebellum and the cerebral peduncles These latter 
tumors produce protrusions of the posterior wall and 
the floor of the third ventncle and displace the aque- 
ducts 

In several cases mvestigated carefully so far, a 
defimte differentiation between tumors of the pons 
and the cerebellum could be made, facditatmg mdica- 
tions for operation 

H A Jarre, M D 

THE SPINE 

Calafication of the Nucleus Pulposus Armando 
Zuppa Arch di radiol , 1934, 10, 250-261 

Zuppa concludes that (1) calcification of the nucleus 
pulposus IS a disease entity characterized roentgeno- 
logically by an opaaty m the mtervertebral disc 
(2) These shadows, m the lateral radiograph mav be 
seen m the antenor or postenor portion of the disc 
accordmg to the segment of the spme in which they are 
observed, and this is because of anatomical factors (3) 
The observation of these shadows mav be important in 
the differential diagnosis of calcification in the disc from 
other affections (4) This condition is associated with 
ankylosmg spondylitis which often accompanies it 
(5) Calcification of the nucleus pulposus may be due to 
a lesion m the sympathetic, of toxic, infectious, or 
traumatic nature, which changes the lynnphatic status 
of the disc and which produces trophic changes such as 
calcification of the nucleus pulposus or the mterverte 
bral disc or calafication of all the hgaments 

E T Leddv, MD 

THYROID (THERAPY) 

X-ray Treatment m Some Conditions of the Thyroid 
and Thymus H Davies Bntish Jour Radiol , 
June, 1934, 7, 362-371 (Reprinted by permission 
from Bntish Med Jour, Oct 6, 1934, Epitome of 
Current Medical Literature ) 

Whfle admittmg that x ray therapy can show a 
high percentage of successful results m the treatment 
of over-activity and of enlargement of the thyToid 
and thymus glands, H Davies believes that, if cases of 
thyrotoxicosis were more carefully grouped and opera- 
tion were regarded as the method of choice m the 
secondary ty-pe, with x ray treatment m the pnmary 
type, the results would be still better Pnmary 
thyrotoxicosis occumng m the young adult is attended 
by on apprcaabic operative nsk and an operative 
cure of only about 80 per cent, whereas the safer \-ra> 
therapy can be shown by large series of cases to be just 
as cffectivx Davnes considers that the indication for 
x-ray treatment in thyroid disease is over-activity of 
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bronchoscopic aspiration followed by injection of 
iodized poppy seed oil has been useful m treatment 
Diffuse, bilateral cystic degeneration of the so-called 
honeycomb type is not benefited by any form of treat- 
ment 

Charles G Sutherland M D 


Pulmonary Lesions Produced by Paraffin Oil 
E EUmger Fortschr a d Geb d Rtatgenstiahlen, 
Apnl, 1934. 49, 397-403 

Three cases are reported of rather extensive mdura- 
Uve pneumomc consohdation of basal pulmonary 
segments which were traced to prolonged mstiUation 
of rather large quantities of paraflttn oil Reference is 
made to a sinular case reported by Fischer-Wasels 
m which the diagnosis was confirmed at autopsy, and 
also to a case reported by Bodmer and Kallds m which 
the diagnosis was made durmg the lifetime of the 
patient Reports of American authors (Laughlen, 
Pmkerton, Pierson) are ated concerning pneumoma 
m children, resultmg from aspiration of mmeral and 
ammal oils 

The roentgen image is not charactenstic and can 
hardly be differentiated from other indurative pneu- 
momc processes mvolvmg the lower lobes A reliable 
diagnosis can be obtamcd only with due consideration 
of the patient s history For differential diagnosis, 
one must consider tuberculosis, bronchiectases with 
pneumonitis, carcinoma of the bronchus, tertiary 
pulmonary syphfhs pulmonary lymphogranuloma, 
actinomycosis, and a sarcoid pulmonary tumor de- 
scnbed by Boeck 

The prognosis of these pulmonary lesions is relatively 
favorable as the process is of but slow progression 
even in the mstance of mstillation of the mjunous oils 
which has extended over many years 

Paraffin oil m the air passages, especially for treat- 
ment of nasal and laryngeal disease preferably should 
be omitted completely, and replaced b> saponifiable 
vegetable ods 

H A Jarre, M D 


The Surgical Treatment of Carcinoma of the Bronchi 
and Lungs Wilham F Rienhoff, Jr and Edwin N 
Broyles Jour Am hied Assn Oct 13 1934 103, 
1121-1128 

The total removal of the entire lung bids fair to 
become eventually the operation of choice m the sur- 
gical treatment of malignant tumors of the bronchi 
and lungs The development of a rational safe and 
thorough operative procedure is therefore of prime 
importance The authors report two successful cases 
of pneumonectomy 

Incidental to the development of an operatii e tech- 
nic for the removal of the thoraac esophagus it be- 
came evident that compression of the lung by an 
artificial pneumothorax would sen e two x eo valuable 
purposes, r e , first the paUents were able to adapt 
themselves to breathmg with the non-collapsed lung 
and also adjust themseU'CS to the altered conditions of 
mtrathoracic pressure that would exist dunng and 


after the operation Thus the shock attendant on 
opening the pleural caxntj was negligible The second 
purpose was to remove the lung mechamcally as far 
as possible from the operative field so as to give the 
maximum exposure of the mediastmiun with the 
mmimum handling of the lung The surgical procc 
dure IS described m detail 

Charles G Sutherland, M D 

PNEUMONIA 

X ray Diagnosis of Pneumonia Joseph E Roberts 
Jour Med Soc of N J October 1934, 31, 568 509 
With the use of the x ray the vanous pathologic 
changes of pneumoma may be followed throughout the 
course of the disease, begmmng with the stage of con 
gestion and contmumg through resolution, all of which 
present rather characteristic findings 

G E Burch Jr M D 

SILICOSIS AND 
PN EUMONOCONIOSIS 

Inhaled Sihca and its Effect on Normal and Tuber 
culous Lungs Leroy L Gardner Jour Am Med 
Assn , Sept 8, 1934, 103, 743-748 
A very convincmg array of chmcal statisbcaJ and 
experimental observations has demonstrated that dusts 
composed, m whole or in part of silica are capable of 
exciting a characteristic, progressive, nodular fibrosis 
of the lungs and that at the same time these organs be 
come abnormally susceptible to the tubercle bacillus 
All the other types of dust that have been thus far 
investigated can apparently be mhaled almost with 
tmpumty for long periods of time 

It was ongmally claimed that only uncombmed or 
free sibca in the form of quartz was capable of pro 
duemg this effect but m recent years there has been a 
growmg tendency to look with suspicion on some of the 
sihcates (combmations of sihca with bases) One of 
these asbestos a silicate of magnesium is now a well 
recognized cause of pulmonary fibrosis although the 
reaction is diffuse and not nodular m character Jones 
claims that a silicate and not free silica is the important 
factor in the production of all cases of sihcosis Where 
silicosis developed he found a fibrous silicate of alumi 
num and potassium called scncite in association with 
the quartz and in cases in which there uas no scncite 
there was no sihcosis Expenmentallj and practically 
pure quartz has produced lesions essentially the same 
as those found in human sdicosis 

Gj'e and Purdy demonstrated that silica in colloidal 
form IS a cell poison which mjected mtraxenouslj m 
large doses causes almost mstant death but m smaller 
quantities produces proliferation of connective tissue 
The} proposed the h}'pothesis that particulate silica 
in the form of quartz is slovvl} dissolved m the alkaline 
fluids of the bodv liberating minute quantities of col 
loidal sihca which constitutes the imtanl responsible 
for the proliferation of the connective tissues Chemi 
cal proof of this is difficult but there is considerable 
indirect cxpcnmcntal evidence which favors the chcmi 
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the secretory epithehurn, while m the thymus not 
only has such secretory over-activity to be considered 
as an indication, but also simple enlargement due to 
over-growth of the lymphoid tissue A pomt to be 
emphasized is that recurrence m pnmary cases treated 
by operation is as high as 6 to 7 per cent, and this 
must be taken into account when considermg the 
statistics of successful results m x ray treatment 
as compared with operation 

If care is exercised, the nsk of skm damage should 
be ntl and the nsk of myxedema negligible Moreover, 
x-ray treatment has the advantage that it can be 
graded, whereas at an operation the amount of thyroid 
tissue removed is final The author has treated with 
x-rays three cases of myasthenia gravis with enlarge- 
ment of the thymus associated with enlargement of 
the thyroid and some hyperplasia In one instance 
there was defimte improvement after one month, 
persistmg for eighteen months In the other two cases 
there was immediate and stnkmg improvement, but 
the sequel is unknown 

The amount of radiation requued to produce a good 
effect m the thymus is small la view of the close 
connection which has been shown to exist between 
the lymphoid tissue of the thymus and thyroid and 
other conditions, the thymus should receive careful 
attention when treatment is bemg undertaken 


VASOMOTOR DISTURBANCES 

Roentgen Therapy of Vasomotor Disturbances of 
the ExtremiUes R Gilbert and L Babaiantz Rev 
Med de la Smsse Romande July 25, 1934, 54, 725-741 
(Repnnted by permission from Bntish Med Jour, 
Oct 6, 1934, Epitome of Current Medical Literature.) 

Owing to the action of x rays on the sympathetic 
nervous system, the authors have made use of them 
m vasomotor and trophic diseases of the extremities, 
such as mtermittent claudication, Raynaud’s disease, 
etc Paravertebral irradiations of the sympathetic 
gangha and deep plexuses, either alone or combined 
with irradiation of the peripheral endmgs, have given 
excellent results The authors have employed this 
method m eleven cases five of which are here recorded 
With a semi-penetratmg moderately filtered irradiation, 
total doses of 600 to 800 r, spread over two to three 
weeks, are given m bi- or tn-weekly irradiations, 
175 r IS given per field at each treatment. If results 
are not obtamed, the senes is repeated after an interval 
of two or three weeks Spmal irradiations are first 
given, and, if improvement be tardy, penpheral ones 
are added For diseases of the upper extremity, ura- 
diations are made over the cervical and two first dorsal 
vertebnSB and for those of the lower hmbs over the 
tenth dorsal to the first lumbar vertebne 
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